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PREFACE TO TfflRD EDITION 


T he demand for a third edition of this book ^vithin three 
years of its first appearance may perhaps be taken to 
indicate the continued favour with v Inch it lias been 
received by the circle of readers for whom it is intended, and as 
some justification of the plan on which it was WTitten namely, 
that of a selectiv e presentation of the elements of clinical neurology, 
rather than that of a complete prdcis of the subject, or an ex 
hausti\ e w ork of reference 

To those who have kindly made suggestions for the book’s im 
provement I express mj thanks, and if I ha\e not embodied all of 
these in the present edition it is because some of them were not 
compatible with the limited scope deliberately chosen by me in 
writing this book Such suggestions include glossaries of eponymous 
titles and of tcclmical terms not already gi\cn, bibliographies at 
the ends of chapters and brief accounts of rare diseases For those 
who must have these things I am not wTiting, and it is not necessary 
that I should do so, for their wants arc already amply supplied 
The present edition has been thoroughly revised In Part I 
there are brief new sections on ocular movements and on the 
pituitary hypothalamic complex In Part II there are new sections 
on infantile hemiplegia and on sinus thrombosis Recent w ork on 
the aetiology of acute poliomyelitis is summarized 

There are a number of new diagrams, and I am especially grateful 
to Mr Wyhe McKissock, F R C S , for the radiograms of the skull 
illustrating bony changes associated with intracranial tumour, and 
to Dr E B Jamieson for his help with the diagram of the lumbo- 
sacral plexus 
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PREFACE TO FIRST EDITION 


T llli MTiting of a simple text book adapted to the needs of 
the student and the practitioner has been the a\o«ed aim 
of more authors than ha\e achieved it, and it is not difficult 
to discover hov\ manj works so designed have failed of their pur 
pose The task of selection of cmpliasis and — in particular — of 
omission tliat necessaril;y goes to the writing of a book intended to 
give this circle of readers nil they need and no more than this in 
the simplest form is one of difficultj 

It IS more often true of affections of the nerv ous sj stem than 
of those of other sj stems that thej tend to pass for their final 
investigation and interpretation mto the hands of the specialist 
The methods — clinical laboratorv, and radiological — that may be 
needed in this process do not come m question while the case is 
still in the hands of the court of first instance the general prac 
titioner It is therefore idle to burden the exposition by describing 
signs and proccditfcs that in the nature of things he will never be 
colled upon to emploj Yet fen wnters of the designedlj simple 
text book are found able to resist the temptation to mention 
however briefly and uselcssl>, something of evci^-thing and fen 
are niUing to face the imagined reproach that they have left out 
something new, rare, or ingenious 
Turthcr, there is a growing tendency m neurological writings to 
employ a complex and redundant terminolog> that is fast rendering 
them unintelligible to all but professed neurologists and to multiply 
the enumeration and description of those eponjmious signs and 
s} ndromes bv means of n htch enterprising clmicians stake out their 
daims as it were upon the human body All this is a very tyrannv 
of words and stifles thought m lentunologj 

It is then in a neglect of the essential sunphcitj of presentation'^ 
and economy of information that the wnter of the simple text book 
so easily loses sight of his purpose and produces a work that what 
ever its merits as a precis of information upon its subject, is not 
what it set out to be a practical guide to the student and the 
general practitioner 

It is often said and not without truth that clinical ncurologv 
IS largely a study in the applied anatomy and physiology of the 
nervous system ^^^ule the aphorism expresses what may usefully 
be the outlook of the professed neurologist and has characteristic- 
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ally been his outlook m this countiy, it has been disastrous m its 
effects upon those not specially interested in this branch of medi 
cine, for it has in\ ested the subject with a legend of unsurmount 
able difficulty and complexitj The specialization of function 
uathin the nervous sj stem and the apparentlj innumerable masses 
of grey matter and pathuajs, and the many symptom complexes 
of lesions involving them, lead many students during the period of 
their clinical training to abandon the attempt to grapple with a 
body of knowledge, perhaps the most lucid in medicine, that they 
hope and try to persuade themselves will be of no practical im- 
portance to them in the general practice of medicine 

Some twenty jears m the teaching of neurology have convinced 
me that both students and practitioners tend too easily to accept 
defeat in this way before a case of nervous disease and to evade — or 
to pass to the pathologist or the radiologist, not rarely m \ am — 
diagnostic problems the solution of vvhicli is easily withm reach of 
simple clinical observation were they but methodicallj and con 
fidently tackled 

Therefore m the following pi^cs I have tried to deal only with 
what IS possible m general practice m the matter of diagnostic 
methods and of treatment, to strip the subject of unnecessary 
complexities and to confine mj self to what I have seen and belicv e 
to be true Hence the reader will hear but little, for example, of the 
ventriculogram or of the electro encephalogram He wiU have no 
occasion to make or to inlerjirct either He need not look m this 
book for bsts or descriptions of the host of eponymous signs and 
sjTidromes, nor for the plague of pol>sj liable words of classical 
denvation m too common use to describe disorders of function and 
pathological cliaiiges that can be discussed in plain English He 
will find no more anatomy or physiology than the relatively few 
elementary facts necessary to the recognition and localization of 
nerv ous diseases 

In treating of neurological diagnosis there is a tendency to cast 
this almost wholly in an anatomical mould, and m consequence 
w ntten descriptions of nerv ous disease are too often little more than 
dull catalogues of localizing signs, with bncf commentanes upon their 
features and frequency 

The subject thus becomes purely a matter of memorizing and the 
reader is given no pictures for his mind Yet what the ehiucal 
observ er sees when he confronts his patient is a state of disordered 
function, one of a continuous senes of such states that began with 
the onset of the illness and will continue to its end The illness is 
not a simple matter of a lesion to be localized, but is a sequence of 
eicnfs It ts something zvilh an existence in time as nell as in space 
Diagnosis must therefore concern itself as much with the life- 
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history of the illness ns with the anatomical seat of the disease 
process 

It IS cqunllj essential that text book, accounts of disease should 
be based upon this notion of an illness as a process the story of 
•which IS to be told To ivnte a narrative, therefore, and not a 
mere “ catalogue raisonvi*' should be the aim of the meical author, 
as it w as of the vTiters of the outstanding text books of the late 
nineteenth century, such as Goners, Murduson, BjTom Bramwell 
and others 

This book IS planned in tno scctioru In the first is attempted a 
general statement of the principles of neurological diagnosis with 
summary descriptions of the characteristic symptom complexes of 
disease of the nervous system In the second are given accounts 
of the commoner nen ous diseases The degree of detail giv en will 
be found to vary from malady to malady according to the relative 
importance of each in the general practice of medicine The uneven- 
ness of treatment thus enforced is dehberate 

A number of the rarer affections of the nerv ous system find no 
mention m these pages The bnef summaries which commonly do 
service for their description in most simple text books do not siuTice 
for their recognition at the hands of those who ore not professed 
neurologists, and thus serve no good purpose Their omission here 
allows of a fuller and more adequate account of those diseases 
which it IS reasonable to expect every doctor to recognize 

In the present state of knowledge no consistent method of 
grouping of nervous diseases is practicable Tlie pathogenesis of 
some of the most familiar of them remains obscure, and from the 
practical point of view an aetiological classification even when it is 
possible ma> separate quite artificially s>Ti(lromes that have to be 
considered together when the task of clinical diagnosis is under 
taken Thus, a case presenting muscular wasting as its prominent 
feature may belong to any one of an aetiologically diverse collection 
of neuromuscular alfeclions, jet for practical purposes all varieties 
of muscular atropbj are best grouped together Hence, consistency 
of plan has not been attempted The grouping of diseases, or their 
treatment in separate chapters, has been adopted on what have 
seemed to me the grounds best suited to the clinical approach 

A brief account of the common psychoneuroses has been included 
It maj appear unduly sanguine to hope to give •within the compass 
of a single chapter a useful account of this very important aspect 
of medicine when we recall what a vast hterature has grown up 
around it vnthm the present century However, much of this is 
concerned with hypothesis, and the essential task of diagnosis — 
the cluucian’s first task — has usually been a Cinderella at this 
carnival of hterarj e-^pansirencss It is therefore with diagnosis 
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that the chapter on the psychoneuroses has been mainly con- 
cerned, sa^ e for a digression upon the pathogenesis of the so called 
“traumatic” neurosis, a subject upon which a candid statement 
IS long o\ erdue. 

In conclusion I wish to express my grateful thanks, for their 
criticism and advice, to my teacher, colleague and fnend. Professor 
T R Elliott, F R S , and to the late Dr T A Ross For what m 
the way of omissions, defects and errors may have sur\ i\ ed their 
kindly criticism I am wholly responsible To the publishers, 
Jlessrs E and S Livingstone, my warmest thanks are due for 
their help and for the trouble they have taken to meet my wishes 

F M R WALSHE 
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PART 1 


GENERAL PRINCIPLES OF NEUROLOGICAL 
DIAGNOSIS 



CHAPTER I 


DITRODIICTION * NON-ANATOMICAL FACTORS IK 
DIAGNOSIS 

W HAT clinical examination reveals to us xn the patient is 
a state of disordered function, one of a continuous senes 
of such states that began with the onset of his illness and 
will continue to its end Diagnosis, therefore, consists not merely 
in the simple localization of a lesion or disease process withm the 
nervous system, but also m the interpretation of the entire sequence 
of e\ ents that have made up the illness This illness, then, has to 
be thought of as something having an existence in time as well as m 
space, and no conception of nervous disease is adequate or real that 
does not embody this idea of an active process Here, then, w e have 
a non anatomical or tune factor that must be taken into account 
A simple example iviU make this clear If m the course of a 
physical exammation of a young adult we hod spastic weakness 
of the legs, increased tendon jerks and clonus, loss of abdominal 
reflexes and extensor plantar responses, we may correctly infer that 
there is a lesion of the lateral columns of the spinal cord in\ olvmg 
the pyramidal tracts Further than this examination does not 
take us, and to ascertam the nature of the lesion and its probable 
future behaviour wc must know the sequence of states of disordered 
function that have preceded and led up to the state found on 
examination If, for example, we learn that the illness has been 
characterized by marked remissions or fluctuations m the seventy 
of the symptoms over a period of time, we shall ha\ e acquired 
information suggestmg the possibihty that we are dealing with 
tAe paiSimbgreai’ pruuesv ilnown air lAsvermmnfcu’ scihrosis; one of 
the commonest organic nervous affections in young adults It is 
well knoivn that this affection may present remarkable chnical 
vanations from week to week, or month to month as well as from 
case to case , and for this reason those not specially famihar witli it 
are prone to regard it as a malady of which no clear image can 
readily be formed, and as one to be safelj diagnosed only by a 
tedious process of exclusion Yet this is so only if w e think of it 
purely in terms of physical signs If we look upon it os a whole, 
that is, as a senes of states of disordered function, then it is seen 
to possess a most stnking indmduahtj , a unity m di\ crsity shown 
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by few other forms of illness In a word, ph>sical examination can 
be fully interpreted only in its context of history Careful history- 
taking and assessment are therefore of the \ ery essence of diagnosis, 
and pro\ide a task not less diflicult, and perhaps c^cn more beset 
with pitfalls, than physical examination 

These pitfalls are of two kinds In the first place, the patient 
docs not alwa} s knon what is and what is not relevant to lus medical 
history Tor example, let us return to the case of disseminated 
sclerosis A significant item m the patient’s past history is often 
the occurrence of a temporary blumng of \ision in one eye — the 
expression of that retrobulbar neuritis with which tlie clinical 
course of the malady so frcquentl} opens This episode may ha\e 
occurred y ears before the de\elopmcnt of the symptoms for which 
the patient is now seeking ad\ icc It bears no obvious relation to 
those symptoms , it may not even be recalled by the patient. In 
cither case it is not mentioned by him, and unless questions directly 
designed to chcit information on this point are put nothing will be 
licard of it The examiner must therefore know what to ask for 
and how to ask for it without putting the nnswer m the patient’s 
mouth He can do this only if he lool^ at illness from the point of 
Mcw here emphasized 

A second difllculty arises from the almost universal tendency of 
the layman to describe his symptoms, not directly but m terms of 
what he tlunks them due to A history of past trauma is the red 
herring most commonly drawn across the trad of relevant foot m 
this connection, but there arc others For example, the patient 
who IS slowly developing a weakness of lus legs, finds them tire 
easily and ache when they are tired, or he may be endunng the 
lightning pains which commonly usher m the clinical course of 
tabes dorsalis He thereupon says that he has “neuritis” or 
“rheumatism,” and only careful questioning may discover the 
facts upon which he bases this interpretation Yet it is facts 
rather than amateur interpretations thot are needed in diagnosis 
The frequency w ith which in cases of slowly dev eloping organic 
nervous disease, this ‘ diagnosis ” of the patient is accepted and 
made the basis of what must almost certainly be futile or in 
adequate treatment shows clearly that the clinician is not alway s 
sufficiently on his guard against this common source of error and 
misunderstanding He must, therefore, be an active and informed 
partner m this process of eliciting the story of an illness 

The Modes of Disturbance of Nervous Fu^cnoN 

We have seen that there are two factors m neurological diagnosis, 
the behaviour from time to time of the pathological lesion and its 
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localization We have now to consider how such a lesion may disturb 
the functions of the nervous system and thus produce symptoms 

The ner\ous system is inaccessible to such direct methods of 
examination as are possible m the case of the thoracic and abdo* 
minal viscera Save for the optic nerve head which is visible m the 
fundus of the eye, the central nervous system is enclosed within the 
bony framework of the skull and vertebral column and is wholly 
removed from observation In the first instance, then, diagnosis 
depends upon the investigation and interpretation of disorders of 
function m tissues innervated by the nervous sjstem These 
disorders which make up the subjective symptoms and objective 
signs of nervous disease are themsehes the outward indication of 
disturbances of function m the nervous tissues, and we may now 
state the general principles which seem to govern the disturbance 
of nervous function 

These are most easily understood if we take ati illustrative case 
that of the common cerebral haemorrhage into the substance of the 
brain from rupture of a central branch of the middle cerebral 
artery This haemorrhage produces a sudden gross local destruction 
of cerebral tissue At the piomcnt that the blood pours from the 
ruptured \ essel into the region of the corpus stnatum the subject 
has what is called apoplexy, that is, he becomes suddenly uncon 
scious The cerebral hemispheres cease to function, “ the organism 
ceases to be a^are of its surroundings and only the lower nuclei go 
on functiomng without the control of those at higher levels ” 
Should the victim survive, he regams consciousness and is then 
found to have hemiplegia Indeed, the presence of this can be 
detected even while he is comatose At first hemiplegia is flaccid, 
that IS, the muscles are lax , the affected hmbs drop inertly if 
lifted and the tendon reflexes may be diminished In the course 
of the ensuing few weeks this flaccid hemiplegia changes its char- 
acters The muscles of the affected limbs become hypertonic, t e , 
spastic, and the tendon jerks undergo a marked increase Other 
features, such as associated movements, also develop 

This sequence of events illustrates three of the modes of disorder 
of nervous function Let us take them in order 

The apoplexy, or coma, >^hich passes off m a few days, cannot 
be due to the direct destruction of tissue by the haemorrhage, since, 
while this destruction is necessarily permanent, the coma is 
transient The coma, therefore, is no more than a temporary 
cessation of function in the parts of the cerebral hemispheres left 
intact by the lesion, and able later to resume activity This tem- 
porary abrogation of function in response to a sudden destruction 
of a small part of the cerebral hemispheres is spoken of as “ cerebral 
shock ” We learn from it that although there is a complicated 



6 


DISEASES or THE NERVOUS SYSIXM 


differentmt:on of function within the brain, jet this organ normally 
acts as a ^ hole and tends to respond as a whole to damage of one 
part Wc have, therefore, in the sudden coma of cerebral liaemorr* 
hage an example of the shock sjrmptom It consists of a tem- 
porary paralysis of function. 

The hemiplegia, on the other hand, is a direct result of destruction 
of tissue, that is, of the pyramidal fibres in the substance of the 
hemisphere It is, in consequence, relatively permanent It %s a 
paralysis of funcUon tn destroyed hy the lesion 

■\Vhcn ^\e come to the final stage, that of spastic residual hemi 
plegia, we find that, in addition to the paralysis of function produced 
as abo^e described, there arc now certain sjmptoms that clcarlj 
betray excess of function or overaction These arc the abnormally 
increased muscle tone and tendon jerks and the involuntarj 
associated mo\ ements These cannot be a direct result of destruc- 
tion of tissue, but are due to the unconirolled action of tniaci media 
msms tn the brain released from higher control Symptoms of this 
order ne speak of as “ release symptoms ” 

From their nature it will be clear that release symptoms may 
persist indefinitely They play a xer> important part m the 
clinical pictures of many chronic nenous alfcctions, and maj e\en 
dominate this picture , for example, the tremor and muscular 
rigidity of paralysis agitans and the wnthing movements of 
athetosis are m the category of release symptoms 
A fourth category of symptoms remains for descnption A local 
lesion or some general abnormal state may stimulate nerve ceUs to 
excessive activity If nerve cells of the cerebral motor cortex are 
rendered hyperexcitable, os they may be, by a certain grade of 
oxjgen deprivation, the result is an excessiie discharge of activity 
ichtch produces a convulsion This muscular spasm maj then be 
spoken of as an excitation or irritation symptom 
To summanze the functions of anj gi\ en portion of the nen ous 
sjstem may be directly paralysed by its destruction , such parahsis 
is apt to be permanent Nervous functions may be temporarily 
paralysed by shock when a lesion mvoU es some otlier part of the 
nervous system 

The ftoictionsof part of the nervous system may 6e released dawn 
control and overact when some higher level of the system is de 
stroyed, or they may be increased by direct stimulation or, as it is 
often called, by irritation 

Symptoms resultmg from destruction and release tend to 
be permanent, while those due to shock and to irritation are 
transient In respect of irritation some qualification of this 
generalization is necessary The persisting pain that maj follow 
certain injuries to peripheral nerves and goes by the name of 
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causalgia (see pages 86, 276, 28S) is an example of an enduring 
irritation Facial hemispasm (see page 264) may be so regarded, 
while some believe that the spontaneous pain of the thalamic 
syndrome is an irritative and not a release symptom 

It may be stated in conclusion that the entire range of signs and 
symptoms m nervous disease are the expression of these four modes 
of disturbance of nervous function 

A final law governs the production of disordered function in dis 
ease of the nervous system IVhen any given function normally 
under the control of the nervous system is undergoing dissolution 
as the result of disease, its most recently acquired and most complex 
features are the first to go In the case of the motor functions of 
the hand and arm, skilled movements are the first to be lost and 
the most se\erely impaired Thus the movements involved in 
playing a musical instrument, or in some other skilled occupation, 
may be impaired at a time when simpler movements of the hand, 
such as grasping, are unimpaired In the case of the speech function 
the same considerations hold, and the power of expressing thought 
or emotion m a foreign tongue may be lost when the power of such 
expression in the individual's native tongue is preserved Further, 
these most vulnerable functions return last and least completely 
during a recovery process 

The Time Factor in Symitom Production 

We have seen that the clinical characters of an affection of the 
nervous system depend not alone on the locahzation of the lesion 
but also upon its behuMour xn time, and we have seen the four 
ways in whiclr a lesion may disturb the functions of the nervous 
system It remains to consider the influence of the time factor in 
determimng the degree and kind of disturbance of fimction , that 
is, in producing the symptomatology of nervous diseases 

In general it may be stated that a pathological process or lesion 
of sudden dea elopment tends to produce maximal disturbance of 
function, while a slowly developing lesion lends to less dis 
turbance and may even be well established before its presence is 
revealed by any disorder of function For example, the sudden 
hemiplegia of cerebral haemorrhage is accompanied by the shock 
phenomenon of coma, whereas the gradually den eloping hemiplegia 
caused by a new growth is not so accompanied Again, a gunshot 
wound of the cerebellum nvill give rise to the grossest cerebellar 
ataxy, while a tumour within that structure may cause much 
destruction of tissue without giving nse to a full fledged syndrome 
of cerebellar disease 

An even more striking illustration of the role of the time factor 
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m determining symptomntologj is afforded by compression of the 
spinal cord Thus a sudden crushing of the cord in the thoracic 
region IS followed at once by total flaccid paraplegia loss of knee 
and ankle jerks, retention of unne and total sensory loss A \cry 
different picture is produced bj gradual compression of the spinal 
cord, ns, for' example, by a tumour We see now the progressiie 
development of a spastic paraplegia, with greatlj increased muscle 
tone in the extensor muscles of the limb, the tendon jerks are 
exaggerated and there is clonus, and instead of retention of urine n e 
probablj sec precipitancy of unne followed by incontinence 

Here, ns m a previous example, it is the phenomenon of shock 
resulting from a sudden damage to the cord v^hich is responsible 
for the picture of sudden total transection of the cord ^\hcn this 
shock passes off, reflex activ it> returns in the isolated portion of the 
cord 

It follows, from v\lnt has been said, that the time factor is deter 
mined bj the nature of the pathological process in the mam, though 
in the case of gradual and sudden compression of the cord this 
process IS in essentials the same, time alone being the factor 
dccisiv e m determining the resulting state of disordered function 

The Iktluesce of Ace, Sex, and Hereditv 

Tliese factors also are not vrithout their importance in diagnosis 
— Experience shows that certain affections of the neirous 
sj stem Inv e age periods of predilection for their appearance Thus 
epilepsj commonly makes its appearance before adult life is reached, 
and it follows that if a cluld gives a history of recurrent epileptic 
fits and IS found to be othennse health) , n e ma) safely make a 
diagnosis of epilepsj But if an opparentlj healthy middle aged 
adult begins to be liable to fits of the same order, we should, m 
view of the known bchavnour of epilepsj, hesitate to make this 
diagnosis, suspecting rather that vi c w ere dealing with a “ symptom 
atic ” epileps), the fits being the expression of some gross cerebral 
disease, m all probabihty a new growth, since this is the common 
basis of generalized fits appearing for the first time m middle age 
in a subject presenting no other indications of disease Other 
examples of this order wiU readily occur to the mmd, and tlicj 
indicate that among the factors that go to the making of diagnosis 
the age of the subject may on occasion be a most important 
one 

Sex — ^This IS not a factor of wide importance in neurological 
diagnosis It is true, perhaps, that certain maladies are more 
commonij seen m one sex than m the other, but statistical con 
sidentions are of comparatively little value m the assessment of 
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the individual case It may be admitted that the pseudo hyper 
trophic form of muscular dystrophy is found almost exclusu ely m 
males, but comparable examples are rare 
* Heredity — It is not proposed to summarize the Blendelian laws 

of inheritance, but it may be said that there are a number of forms 
of heredo familial degeneration of the neuro muscular system that, 
with some vanations, obey these laws Therefore the history of 
the appearance of a malady m ascendants or siblings tends to narrow 
very appreciably the field of differential diagnosis 

On the other hand there are several affections of the nervous 
system that on inconclusive grounds have been alleged to show 
heritable quabties, but cannot be brought within the scope of any 
known laws of inheritance Idiopathic epilepsy is such a malady 
Migraine is another paroxysmal disorder of nervous function 
commonly regarded as heritable, and here as m the case of epilepsy, 
there is no evidence of inheritance according to any known laws, 
and no knowledge of what precisely it is that may be mherited 
Apart, then, from the recogniz^ heredo degenerations of the 
nervous and muscular systems, the role of heredity m nervous 
diseases is rather a matter of speculation than one of knowledge 
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ANATOMICAL OR LOCALIZING FACTORS IN 
DIAGNOSIS 

W HEN all due consideration has been gi^en to the non- 
anatomical factors m neurological diagnosis, it has to be 
admitted that the main clinical features of non ous disease, 
especially of its more chronic \anctics, are chicfl> determined by 
the localization of the disease process within the nervous s}steni 
Indeed, this is nhat we might anticipate from what vse know of the 
structure and organization of the sjstem 

Fortunatclj for the routine diagnosis of all but the more un 
common forms of nervous disease, the mam subjective symptoms 
and objective signs fall into relatively few groups, and if these be 
known the problems of localizing diagnosis do not present the great 
difllcuUies commonlj supposed to attach to them 
On the u hole, it ma> be said that the most reliable and most 
casil> assessed disorders arc those of movement and of the reflexes 
In the early stages of many common nervous diseases, such, for 
example, as disseminated saerosis, abnormal reflexes may be the 
only uneqmv ocal indications of organic disease Sensory changes 
on the other hand, rarely exist apart from associated motor and 
reflex abnormalities , they are more diflicult to assess than these and 
less reliable m many cases 


The Organization of the Motor Svstem 

From both the anatomical and phjsiQlQgicnl points of view it is 
usual to consider the motor sv stem as comprising four components 
(i) the upper motor (pyramidal) neurone, (ii) an extrapvramidal 
system of neurones (iii) tlic cerebellar sj’stem, and (n) the loner 
motor neiuonc This grouping will be followed here, and the 
following brief summary of the organization of the motor system 
will make its significance clearer 

There is evidence that m the spinal cord there are reflex mccinmsms 
that subserve a variety of movements locomotor and defensive, but the 
maintenance of posture which is necessarj for these movements to be 
effective is a function of reflex arcs that have their centres in the pons 

10 
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and raeduHo But even these txro systems do not pro\nde all that is 
necessarj' to stance and mo\ ement, and other reflex mechanisms centred 
in the midbrain are essential When all these are normally operative, 
in such on animal as the cat, the ammal can stand, Tvalk, run and jump 
more or less normally — but purely reflexly and only upon adequate 
stimulation In other uords the mechanism for co ordination of move- 
ment IS situated in the segmental nervous sjstem, and the cerebellum 
and basal ganglia play no discoverable part in it Superimposed upon 
this mechanism are the various nuclei figured m Figure 2' What their 
precise role in the regulation of movement and of posture maj be is far 
from fullj known, but with the segmental mechanisms already referred 
to they form the entire motor sj stem of low her forms of animal life and 
are thus sometimes referred to as the “ old motor system ’* Set o\ cr this 
basic mechanism are the upper motor neurone (pyramidal sjstem) and 
the cerebellar system The former is regarded as the sole channel bv 
which the subordinate motor mechanisms are activated in the per 
formance of voluntary motor acts It breaks up the large movements 
rcflexlj co ordmated bj the subordinate mechanisms into elemental^ 
components and builds these up into the innumerable combinations and 
permutations of movement that are the repertoire of voluntary move 
ments characteristic of the intact organism In performing this analj*tic 
md synthetic function, the upper motor neurone utihzes the cerebellar 
system, and if this be put out of action voJuntorj movement (unlike 
reflex mov cments) become grossl> disordered (cerebellar ataxj ) It is 
probably m the harmonious combination of movement and posture that 
the cerebellum has its role 

There is, howev er, a still higher level of motor function not included 
m the four categories already mentioned This has its anatomical seat 
m the frontal cortex immediately anterior to the so called “ motor 
cortex ” in which the pyramidal system arises Its functions are known 
as cupraxic and m it are finally represented the skilled movements and 
mov ement complexes that we leam dunng life The eupraxic centres 
play upon the motor cortex and set it in action to mitiate voluntarj 
motor activities 

It follows from this brief summary that a loss of function of 
eupraxic centres docs not cause a true paralysis of movement, but 
an inability to initiate movements al tvtll — ^though these may still 
be performed spontaneously, as it were, when attention is not 
directed to their performance This defect, which will be later 
described, is known as motor apraxia Loss of function of the yipper 
to impairment or loss of voluntary mov ement, 
to a true paralysis of movements Disorders of function of the 
pvtrnpyrarnidal system on the Other hand, do not lead to paralysis 
or loss of movements but to disorders of posture, muscle tone and 
co ordination, while, finally, loss of function of the lower motor 
neurone (ventral horn cell and its axone) cuts off the skeletal 
musculature from the nervous system and leads to a total loss of 
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qU muscular ncti>ity, reflex and "voluntary, with other consequences 
to be described 

11c maj now proceed to consider brieflv the anatomy of these 
components of the motor s>stem 

The consists of the pjTamidal tract and the 

cells in the cerebral cortex from which it arises It is remarkable 
that tlicrc still exists considerable uncertainty as to the precise 
cellular origin of the pjTamidal fibres Formerly thought to arise 
solcU from the so called giant Betz cells m the ascending frontal 
conv olution, it is now knomi that these cells giv e origin to no more 
than some 3 per cent of pyramidal fibres, and these maml> the 
fibres that arise in the “ log area ” of the motor cortex The 
pjTaTOidnl tract, then, appears to arise from pyTamidnl cells of 
all sizes spread out through the cortex of the ascending frontal 
convolution and the region immediately anterior to it The 
suggested division of all this cortical region into two distinct 
physiological mechanisms, the “ motor ” and the “ premotor ” 
cortex, each having distinct functions has no validity, though it 
seems likely that from the anterior part of this region there arise 
corticopontine fibres that play a port in the regulation of muscle 
tone (sec page 15) The pyramidal fibres pass deep from their 
origin and, gathering together, enter the posterior limb of the 
internal capsule, traverse the brainstem and, reaching the lower 
end of the mcvltilla, decussate and come to lie m the lateral column 
of the spinal cord as the pyTomidal tract (sec Fig 2) Finally, the 
fibres enter the grev matter of the ventral horn and end round the 
motor cells therein 

The exirapijramidal system of neurones (the old motor sv stem) is a 
more complex and less completely elucidated component It com* 
prises ^ lic sJorpus strntum (caudate nucleus, putamen, globus 
pallidus) the substantia mgrn, corpus subthalamiCTim, red nucleus 
and vestibular nucleus, as well as other masses of gray matter 
'dreticular nuclei) in the brain stem Short tracts connect these 
masses of grey matter with each other and viith other parts of the 
brain, and there are also certain long descending paths, namely, the 
(small) rubrospinal tract, the vestibulospinal, and reticulospinal 
tracts Like the pyTamidal neurone all these impinge upon the 
v entral horn cells m the spinal cord Their situations are indicated 
in Figure 2 

The f/'rrhpUnr rnmpnses the cerebellum and its afferent 

and efferent paths, not all of which arc represented m Figure 2 
Finally, there is lemer mntnr n euronc^ tho final channel of 
access to the muscles hence its name “ the final common path ” 
conferred upon it by Sherrington 

Physiologically considered, the pyTamidal or upper motor 
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neurone may be accepted as the main executive organ in the 
initiation of volimtary movements. In the “ motor cortex ” are 
represented all the movements of which the individual is capable. 



Ciagramrepi^aentingtheonguiandcourBooI the pyreiiudal 
fibres {upper motor netuono}. Ttie stippled area mdicatea tlio 
cortical field of ongm of these fibres immediately anterior to the 
fissure of Bolsndo. At the upper part of this field are represented 
the giant cells of Betz fromiviuch a very small proportion of the 
pyramidal fibres arise The majority arise from othorpyramidal 
cells over an area the anterior limits otwhich have not yet been 
accurately delimited, but wluch corresponds to the “motor 
cortex” of Sherrington 

The “giant cells ” are represented triangles, the smaller 
cells by dots The course of the fibres through the mtemal 
capsule and bram stem larepresented. In the latter the fibres 
destmed for motor nuclei in the bram stem turn dorsalirards 
from the pyramid. 

Since there are many more such movements than there are 
muscles, a muscle takes part in many different movements. These 
movements range in complexity from such a simple matter as the 
flexion of a finger to the movements of writing or those involved in 
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the playing of a musical instrument. Much the same muscles take 
part m all of these, and it is these moiements and not the wdmdual 
muscles iLhich carry them out timl are represenied in the motor cortex 
Hence itfollozcs that a lesion of this mechanism causes a paralysis 
of moiements and nol a paredysts of individual muscles Thus, a 
muscle may take part in two movements, one of winch becomes 
paralysed while the other is left This may be easily v cnfied in 
many cases of residual hemiplegia In such a case the patient 
commonly cannot extend the wnst, but is able to clench the 
fist If, when he attempts to do the latter, ue place a finger on 
the extensor tendons at the wnst wc shall feel them tighten, fixing 
the hand in the mid position while the fingers flex If now we 
ask the patient to extend the wnst and digits fully, wc shall find no 
contraction of these extensors, for the mov ement m which thej are 
now a component is paralysed This state of affairs shows quite 
clearly that the cerebral motor cortex is concerned with movements 
and Imows nothing of muscles 

Wc have seen that the upper motor neurone impinges upon the 
lower motor neurone TJic latter innervates muscles as such, and 
when It is out of action wc see paralysis of indivndual muscles 

Tlic essential difference between these two modes of innervation mav 
be seen if wc consider again the voluntary clenching of the fist olrcody 
cited In this movement three groups of muscles are concerned 
(i) the flexors of the fingers which contract Me speak of these os the 
agonists in this movement (it) The extensors of the fingers which arc 
inhibited ond relax M'c speak of these as the antagonists in this mov c 
ment (ill) Tlie extensors of the wnst which contract to fix the hand m 
the mid position M e speak of them ns the synergists m this mov ement 
Therefore the motor cortex when actne innervates a co ordinatcd move 
ment mvohtng several muscles Die lower motor neurone innervates 
muscles but docs not achieve co-ordinated action between dilfcrent 
muscles 

As has already been stated, our knowledge of the functions of the 
extrapjTamidal sjstem is veiy imperfect It is not direcU> con 
cerned with the initiation of voluntary movements, but probabl} 
tlvc tcguiatwio. oC ^ttvsic TVw. cesch^Uvj.ca, as. v.c. I'avc. sc/io, 
functions under the direct control of the upper motor neurone and 
it also is concerned with the regulation of posture in the performance 
of voluntary movements 

Muscle Tone. — Durmg the following account of disorders of the 
motor sjstem the terms “muscle tone,** “ hjpertonus,*’ “spas 
ticity,” “ hj'potonus,” and “atonia ’* will frequently recur and some 
definition of the governing term ** tone ** must be given The sense 
given to it by the physiologist is a complex one and often seems to 
have httle or no raation to the dmician’s use of it The following 
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summarizes the physiologist’s conception in the barest outhne 
\Vhen a muscle with normal innervation is passively stretched its 
fibres actively resist the stretch and enter into an active state of 
mcreased and sustamed tension This response is a reflex reaction 
evoked by the stimulation of sensory end organs m the fleshy part 
of the muscle (stretch receptors), and is kno^vn as a stretch reflex 
Even the apparently relaxed normal muscle, attached at each 
extremity, is in a constant shght degree of tension thus mduced 
If such a muscle be further stretched by gravity, by manipulation, 
or by the ehcitation of its tendon jerks, it responds by an additional 
development of tension To short hved stretch the response is 
equally short hved, as we see m the tendon jerk, but to sustamed 
stretch the response is maintamed, or tonic The degree of tension 
thus produced is called the normal tone of the muscle In certain 
conditions of experimental production, or of disease of the nervous 
system, this tone is changed, either in the direction of mcrease 
(hypertonus) or of decrease (hypotonus or atoma) Various factors 
mfluence the degree of tone m the normal subject besides stretch 
of the reactmg muscle Thus stretch of other remote muscles and 
stimuli arising m the otolith organs of the ear are all capable of 
causing vanations m tone, and these variations are outwardly 
expressed in changes of attitude 

In other words, muscle tone provides the background of posture 
upon which active movements occur, and is an important element m 
the CO ordination of movement 

It IS this “ stretch reflex ” with which the clinician is concerned 
and which he calls tone, but his methods of detecting its presence 
and of determming its departures from the normal are widely 
different from the methods adopted m its experimental study The 
clmician commonly estimates tone by the manipulation of the limbs 
and this gives him a sense of the degree of tension m the muscle 
In short, to the clinician the w ord " tone ” means the active elastic 
tension he feels when he passively stretches a muscle Palpation of 
the beUy of a muscle gives no liable indication of this tone 

E^enence gives him the knowledge of what is the normal 
degree of elastic resistance m the muscle when he passively stretches 
it m this way He finds it mcreased m disease both of the pyramidal 
and of the extrapyxamidal motor systems, but m each case the 
increase is qualitatively different and — ^to use the conventional 
terms — the * spasticity ” of an upper motor lesion is easily to be 
differentiated from the “ ngidity ” of extrapyramidal disease as 
seen, for example, m paralysis sgiians Yet both these types of 
mcreased tone are reflex m ongm, and can therefore be abolished if 
the afferent nerve fibre from muscle be severed and the reflex 
arc thus broken 
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The Tendon Reflexes. — ^These have already been referred to as 
examples of q shortdiv cd stretd) reflex. TJie tap on the tendon by 
which they arc elicited produces this momentary stretch, vhich m 
turn stimulates the sensory organs in the fleshy part of the muscle. 
IVhen muscle tone is increased above normal in lesions of the upper 
motor neurone tlie response to the tendon tap is increased, and there 
is added to the “ jerk ” a short tonic prolongation ■wliich slows 
down the relaxation of the muscle. Tlie jerk in these circumstances 
is increased both in amplitude and in duration. Sometimes, also, a 
sudden stretching of the muscle may lead to a repetitive jerk that 
we call clonus. Thus when the foot is brusquely dorsiflexed the calf 
muscles respond by clonus. Even the ordinary tap on the tendo 
achilhs may suffice in tlie spastic leg to evoke clonus. Similarly, a 
quick downward mo\cment of the patella may evoke clonus in 
quadriceps femons ; patellar clonus. 

The tendon reflex is abolished by any interruption of its reflex 
arc, cither on the afferent or efferent side. It is also abolished by 
** spinal shock ” after sudden total division of the spinal cord. The 
reflex arc may also be interrupted centrally in the spinal cord : that 
IS, m the grey matter of the spina! segment where the afferent and 
eftcrent links of the arc meet at the synapse. This may occur in 
the cose of local lesions of the cord : such, for e.xamplc, os on injury, 
a compressing tumour, or syiingomycha. WTicn this occurs the 
reflex whose centre is situated in the segment involicd may be 
nbobshed. Tliis fact may be made use of m determining the 


{liejtftnee lo Ft^ure 2 ) 

A The cortieo spinal or pyramKlal tract ansos in the cerebral cortex of tho 
ascending frontal convolution and the region Immediately aatenor to it. and, trovers* 
ing tho internal eapsulo and brain stem, decussates in the medulla It then runs in 
tho loteral column (seo B ) of the apuial coni to terminate in tins gray matter of tho 
ventral hom around tho motor celts The vanous nuclei vrluch are included in the 
cxtrapyramidal system are indicated by stippling Tlio paths which anAO in Ihem 
include tho vestibulo-sninal tract, originating m the vestibular nucleus, and running 
down in the v entral column of the cord The araall rubro spinal tract which, arising 
in the red nucleus, immediately decussates and comes to take position in tho cord 
ventral to the pyramidal tract Tlie retieulo spinal tract which, ansmg in scattered 
nuclear masses in tha pons and medulla, also runs down m the lateral column of tho 
cord ventral to the rubro spinal tract The fibres of all these patlis ultimately turn 
mto tho gray matter and form synaptic junctions with the ventral horn celts 

The short tracts between the vanous eoraponents of tho extrapyramidal system 
are aho indicated , caudate nucleus O X , dentate nucleus C S , corpus 

Bubthalamicum G P , globus pallidus I C . internal capsule Put , puiamen. 
S N , substantia nigra 

The extrapyramidal system is sometimea spoken of as “ the old motor system " 
m contradistmction to the *' new motor system ” which comprises the cortico spmsl 
system 

B Transverse section of the cord, showing the relativ e positions occupied by the 
V anocs motor tracts 
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segmental lc\cl of the lesion in question The segmental 
localization of the tendon jerks m common use m clinical diagnosis 
IS os follows 

Ankle Jerk . 1st and 2nd Sacral Segments 

Knee Jerk 2nd to 4tli Lumbar Segments 

Biceps Jerk 5th and Cth Cervical Segments 

Supinator Jerk Cth Cerv ical Segment 

Triceps Jerk , Cth 7th and 8th Cervical Segments 

Sometimes tlic abolition of a tendon jerk by a lesion in its appro 
pnate spinal cord segment is associated 'vith the appearance of an 
alternati\e response as, for example, when lesions in\olvjng the 
grej matter of the 5th and Cth cervical segments lead to the appear 
ance of flexion of the fingers when the lower end of the radius i^ 
tapped with a view to eliciting the supinator jerk TIus pheno- 
menon IS spoken of as “inversion” of the reflex This form of 
m\ ersion is commonly seen in injuries of the cer\ ical cord associated 
wth damage to the 5th and Cth cervical vertebrae, a common site of 
injury 

There IS no absolute standard as to what constitutes a normal 
degree of briskness in a tendon jerk In persons free from an> 
organic affection of the nervous s>stcm it is opt to vary from time 
to time, and from mdiMdual to individual In the organically 
sound indiMdual, however, there is a unxform degree of briskness 
of all tendon jerks Differences of briskness between the tendon 
reflexes m a limb, or between one side and the other, betray the 
presence of organic disease 

Anything which leads to a general increase in muscle tone will 
mcrease the amplitude of the tendon jerks IVhen the individual’s 
attention is deeply occupied, or Iiis emotions of any kind aroused, 
such a shght general increase of tone ensues, and m these circum 
stances the tendon jerks are found to be increased This fact is 
made use of m the procedure of “reinforcement” when there is 
difliculty m ehcitmg the tendon jerks The patient is asked to 
make some strong muscular effort, such ns clenching his fists, setting 
his jaw, or mterlocking the bent fingers of his hands and then pulling 
them away from each other 

In the healthy subject the knee and ankle jerks are always 
present, and the arm jerks (biceps, tneeps, and supinator) also 
This statement, howev er, calls for this reservation, that in children 
below the age of about eighteen months the arm jerks and the ankle 
jerks may be difficult if not impossible of elicitation, and that in 
aged persons the ankle jerks may be diminished or lost 

Clonus has been mentioned as indicative of an upper motor 
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neurone lesion, but it should be remembered that a form of clonus 
may be present m association mth a general exaggeration of tendon 
jerlb in unstable or debihtated persons apart from organic disease 
of the nervous system Such a clonus is capable of being distm 
guished from that of organic disease The latter commonly de 
velops most easily and is longest maintained when the foot is in a 
degree of plantarflexion, it is increased m force as the examiner’s 
hand presses the foot up m the direction of dorsiflexion, and it is 
not easy to stop the clonus when it is well developed except by let 
ting the foot drop The clonus not associated with organic disease 
usually occurs with the foot not plantarflexed and can readily 
be stopped by pressing this further towards dorsiflexion It is also 
commonly less regular m rate and amphtude than the true clonus 
of the spastic limb 

The Cutaneous Reflexes — When certam regions of the skin are 
lightly stroked or scratched, musdes innervated from the spinal 
segment corresponding to the sensory innervation of the stimulated 
area of slon respond by a brisk, short hved contraction This is 
the so called cutaneous reflex Thus, strokmg the skm of the ab 
dommal wall leads to quick bnef contraction of the underlying 
abdominal muscle the abdominal reflex It is usual to divide the 
abdommal wall into four quadrants, two upper and two low er, m the 
examination of this reflex The four abdommal reflexes thus 
obtamable are present m the majority of normal persons even when 
the abdominal wall is obese, and this latter condition should rarely 
be accepted as an adequate expl&ation of the absence of the 
abdominal reflexes Sometimes the lax abdominal musculature 
of the multiparous woman may fail to give the reflex responses 
The normal plantar reflex (flexor plantar response) is another 
cutaneous reflex of clinical importance Strokmg or scratching of 
the sole should evoke a plantarflexion of the great and little toes 
and usually of the entire foot In lesions of the upper motor 
neurone this is replaced by a totally different reflex the extensor, or 
Babmski, type of plantar response 

General Resiarks on Disorders of the Motor System 

From what has been stated of the composition of the motor 
system it follows that co ordinated movement results from the 
combined and harmonious activity of the various components of a 
complex structure, and it will be understood that the character of 
disorders of mo% ement and of posture will vary according to the 
particular component that is not acting normally, or is out of 
action The notions of loss and of release of function ha\ e already 
been briefly mentioned, but it should be borne m mmd that the 
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disordered movements (weak, ataxic, or tremulous, etc) that we 
observe m the subjects of disease of tlie motor system result from 
the combined nctiv itv of those components of tins sj stem that arc 
left in action Thus, the ala\> of cerebellar disease is due to 
voluntarv attempts to compensate for the loss of normal cerebellar 
participation in mov ement , that is to saj , this ataxj is produced 
b} vvint IS left of the motor mcctinnism We have, therefore, four 
main categories of motor disorder, that produced when the 
pj'ramidal sjstcm is acting dcftctivclj or not at all, that resulting 
from loss or impairment of the extrap>TnmidaI mcclianisms, that 
resulting from cerebellar lesions, and that seen when the lower 
motor neurone, the last and onlj link between muscles and nervous 
system, IS inv olv ed There arc thus four main sj ndromes of motor 
disorder Since disease docs not invariablj respect anatomical or 
physiological unities, we mnv expect to see syndromes of motor 
disorder that embrace more than one of the components of the 
motor system Yet despite the complexities that may from time 
to time be thus produced m the clinical pictures we observe, the 
existence of four mam and characteristic sv ndromes is clear 


Tiie Svmpto\iatoloc\ 07 Lesions or the 
Upper Motor Neurone 

Tlicsc fall into two distinct groups those due to loss of function 
m the upper motor neurone, and those due to ov eraction (release) 
in subor^natc cxtrapyramidal neurones Wien the lesion is 
suddenly produced the phenomenon of “shock,” as already de- 
scribed, ensues and it is not until this has passed off that the release 
symiptoms make their appearance ^Vlth a gradually progressive 
lesion, however, both paralysis and release symptoms develop 
simultaneously 

Tliroughout this account, spasticity increased tendon reflexes clonus 
and the extensor type of plantar response are spoken of as “ release 
symiptoms due to loss of control when the upper motor neurone, tliat is 
file pyramidal sy stem, is out of action Yet there are mcficatrons, Ifoth 
chmea! and experimental, that a pure and uncomplicated lesion of tins 
system produces Joss of moicmaiis onli) and that some other eoritcal 
efferent path mujt also he put out of action before this group of release symp~ 
terms can occur Actually, this system whatever its anatomical identity, 
must he m sutfh close juxtaposition to the pyramidal neurone that in 
states of disease m man both are commonly mvolv ed together, hence the 
almost inv anable association of this group of release syanptoms with tlie 
loss of movements charactenstie of a pyramidal lesion Tlierefore foe 
clinical purposes it is unnecessary to take this possible double ongin of 
the syoidrome of spastic paralysis mto consideration 
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Taken together the sjrmptoms are as foUoTre — 

(i) Loss of voluntary movements 

(ii) Increase of muscle tone spasticity 
(ill) Increase of tendon jerks and clonus 

(iv) Loss of cutaneous reflexes 

(v) Extensor (Babmski) tj^e of plantar response 

(vi) Associated movements 

(i) Loss of voluntary movements — The movements of the limbs 
suffer more severely than those of head neck, and trunk In the 
hmbs movements are affected in order of seventy as follows 
Upper Limb — isolated movements of the fingers and all skilled 
movements of the hands, ei^tension of ivTist and fingers, extension at 
the elbow, clenching of the fist, flexion at the elbow, and — least 
affected — elevation and abduction at the shoulder Lower Limb 
— dorsiflexion of toes and foot, flexion at knee and hip, plantar 
flexion of foot and toes, and, least severely, extension at knee and 
hip 

In the face, movements of the lower face are more severely 
impaired than those of the upper part of the face Deglutition is 
imaffected, but articulation may be transiently disordered Bi 
lateral movements of the trunk are httle if at all affected 

(ii) Increase of muscle tone — Clinically this mcrease is note 
worthy in the limb musculature only We have seen that the 
loss of voluntary movement is m a measure selective, some move 
ments bemg more severely affected than others Similarly, the 
incidence of increased tone, or of spasticity as it is often called, 
IS also selective In the upper limbs it is most marked in the 
flexor muscles of forearm and arm and in the adductors of the 
shoulder In the lower hmbs it is characteristically most marked 
in plantarflexor and extensor muscles Its presence is readily 
detected by passive stretchmg of the muscles, when a clearly m 
creased resistance can be felt This has the following quahties, 
most easily elicited in the knee extensors If the thigh rests upon 
the examiner’s left forearm, placed under it as the jiatient lies m 
bed, and the right hand grasps the leg just above the ankle, on 
flexing the leg at the knee a few degrees of movement are easily 
earned out without marked resistance, but once this range is 
passed an active resistance is felt to develop quickly m quadriceps, 
and more force is needed— considerable force in some cases — to 
continue the flexion After another thirty degrees of flexion this 
resistance melts quickly and the rest of the movement is rclativ ely 
easily earned out This sudden waxing and then waning of tone 
m the hypertonic limb has been spoken of as " clasp knife rigidity ” 
In the upper limb passive extension at the elbow will reveal a 
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similar state In some cases of spastic paraplegia this h) pertonus 
may be extreme and may defeat the attempt to flex the leg 
passnelj ns described above 

(ill) Increase of tendon jerks and clonus — ^Tlicse features hn^ e 
already been described (page 18) 

{i\) Loss of aitancous reflexes — A characteristic, jet not m 
^n^able feature of upper motor neurone lesions is the loss of 
eutaneous reflexes In long standing cases of residual hemiplegia 
and in infantile hemiplegia the lost abdominal reflexes on the 
affeeted side maj return, though not nlwajs inth normal facilitj 
The normal flexor plantar response is abolished and is replaced 
by a reflex response of a different character as -nell as of different 
form, namely, the extensor or Babinskitj pe of plantar response 

(v) The exlensor {liabtnskt) Itjpe 0 / plantar response — ^There 
IS perhaps no more important single phjsical sign in clinical 
ncurologj It consists of an upgomg (dorsiflcxion) movement 
of the great toe when the sole of the foot is stroked or scratched 
In many instances, honc\cr, it maj be obtained from a \cry 
much nider reccptiie field, both cutaneous and deep Thus 
pinching the skm of the foot or leg— occasionallj ns high ns the 
thigh m certain cases of spnstic paraplegia — pressure o\ cr bony 
points round the ankle, d stroking pressure o\cr the shin and 
other dcMccs may elicit the response * The region most sensitive 
IS the lateral half of the sole of the foot, nnd the reflex maj be 
obtainable here alone m cases •ahcrc the interference mth pjTa 
mulal function is but slight It should, therefore alwnjs be 
elicited from here and not from the mesml border of the sole 
It IS usuallj accompanied bj dorsiflcxion of the foot nnd often 
bj flexion at hip and knee These nider movements are an 
integral part of the total response to stimulation of the sole, 
and this response is in fact a hmb flexion or vrithdriual It 
corresponds to the flexion reflex of the spinal ammnl Sometimes 
m cases of paraplegia in extension (see page 24) the eliciting of 
this reflex may be accompanied by plantarflexion of the foot 
and great toe of the opposite side, the so called crossed plantar 
response v\hich corresponds to the crossed extension reflex of the 
spinal ammal (see Fig 8) 

(vi) Associatcdmoiemcnts — The phenomena commonlj so-called 

> Despite wbat has been said in the preface concerrung eponymous signs the 
name of Babmski has become too firmly attacl ed to the extensor plantar response 
to bo detached now Further tho alferaatico title extensor plantar response is 
mcorrect in that tho response is one of doretflex on and not one of extons on. It 
should be remembered aUo that tho receptixe field of the response may bo a very 
much wider one than the sole of tbo foot and tl ereforo we may reasonably object 
to the perpetuat on of such t ties os Oppenl eim s Gordon s and Cha Idock a reflexes 
wluch are no more than the exlensor plantar response e! cited from d fferent 
parts of ita wide receptive field 



Fig 3 — The E\te>sok asu CnossED Extensor 
P lANTAB Responses 

These photographs illustrate the Uabiushi and the crossed 

a lantar responses m a case of spastic paraplegia \ 
lows the resting position of the limbs li shoii s plantar 
stimulation of tiio left sole giving a Babinshi response 
The foot and great toe of the opposite side are seen to 
ha\e gone into inarkeil plantaitlexion (crossed plantar 
response) 


To fact page Ji 
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are m fact changes in posture rather than movements "S^Tien the 
hemiplegic patient yawns or stretches, the affected arm tends to 
extend m\oluntanly at the elbow, wnst, and fingers, remammg 
rigidly m this new attitude until the yaum passes off, when the 
onginal resting posture is resumed Simultaneously the leg goes 
into rigid extension with the foot plantarflexed A comparable 
reaction of the limbs of the hemiplegic side accompanies any 
forceful or sustained movement of the normal limbs, though in 
this case the arm usually goes mto increased flexion at all joints 
These reactions are m the nature of tonic reflexes and are seen 
onlj when a marked degree of spasticity is p'resent 

Hemiplegia. — This is the most famihar picture of upper motor 
lesion (a) Of acute onset and tn the tniiial stage The patient is 
commonly imeonscious There may be conjugate deviation of head 
and eyes away from the side of the lesion, and slight ptosis on this 
side may be present The cheek on the paralysed half of the face 
may flap in and out with each breath, particularly when breathing 
IS stertorous While the entire musculature is flaccid, that of the 
paralysed limbs is most so, so that the thigh muscles spread out as 
the patient lies supine and gives this part of the limb a broader 
appearance than its fellow For a week or more the temperature of 
the hemiplegic half of the body may be from 1 5^ to 2® F higher 
than on the opposite half Sometimes acute trophic lesions dev elop , 
cedema of hand and foot with blistering, and bedsores The 
abdominal reflexes are abolished on the paralysed side Only m 
the most deeply comatose cases are the tendon jerks abolished 
The plantar response is extensor on the affected foot 

(b) Spastic residual hemiplegia — ^As shock passes off the patient 
regains consciousness, the presence of hemiplegia becomes more 
fully apparent and release symptoms begin to make their appear- 
ance The active deviation of the head and eyes away from the 
side of the hemiplegia passes off, but for a week or more there may 
remain some defect in conjugate devuation of the ej es towards the 
hemiplegic side At first, also, the tongue may be thrust out tow ards 
the hemiplegic side (impelled thereto by the gemoglossus muscle of 
the normal side), but this passes off except in cases that remain 
sev erely paralysed The base of the tongue often lies higher on 
the paralysed side 

There is relatively slight weakness of the upper part of the face 
but more sev ere paresis of the lower face The facial weakness is 
more marked on voluntary than on emotional movement (eg 
smiling) It may at first be impossible to “ wink ” the eje of the 
nllect^ side w itliout closing the opposite ej e Tlie loss of v oluntan 
mov ement is most sev ere in the arm, and both here and m the leg 
it shows the distribution already mentioned {page 21) There is 
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some ivenkncss of trunk muscles, ns seen in the striking inability 
of the patient to sit up in bctl, or — Inter — in a cliair, without filling 
towartls the pnrnljsctl side He also fuulij it dilTicuIt to turn oser 
in bed " 

As spasticity gradually dc\ clops tt takes tlie distribution de- 
scribed on ft prcMous page as typical (page 21) The hrm tends 
to adopt an attitude of gencml flexion and adduction, and although 
perhaps sc\crcl} parnljsed is found to return to this position per 
sistentlj unless it is /ixcd tii extension b> the side From the 
onset the leg is extended w ith the foot plantarflexed, and so remains 
except in cases of long standing hemiplegia in demented and 
bedridden patients These tend to lie on one side and this leads 
to flexion of the legs, which finall) come to be fixed in this attitude 
The changes m tendon reflexes and m the plantar responses are 
those characteristic of upper motor neurone lesions (sec page 19} 
Uccoverj of mo\cmcnt dc\ clops m the face and leg, and later, 
and much less perfectly, m the upper limb The hand maj neser 
regain anj mQ\cmcats other than simple flexion of all the fingers 
In most cases of hemiplegia tJie extensor (Babinski) plantar response 
on the paraljsed side remains freely chcitable only from the sole 
of the foot, but the other devices already mentioned maj ooke it 
from the leg below the knee Wicn the patient j owtis the paralj sed 
arm goes into \cr} rigid spasm and half extends while the ivnst 
and fingers also extend The limb returns to its resting position as 
the 5 awn passes off A little more has to be said before the 
description of hemiplegia is complete Vascular lesions m the 
region of the internal capsule arc the commonest cause of henii 
plegia, and they do not respect anatomical arrangements of nenc 
fibres Hence it is tliat when the posterior limb of the internal 
capsule is extensively destrojed the sensory radiations which he 
caudal to the pjramidal fibres, and the optic radiations which 
are placed still further caudolly ma> be involved, so tlrnt a hemi 
anaesthesia, with orwithout a crossed homonjmous hemianopia (see 
page J-t) maj in these circumstances accompany the hemiplegia 
Paraplegia — There are tvro cbnical forms of spastic paraplegin, 
paraplegia m extension and paraplegia m flexion The former 
represents a paraplegia of pure upper motor neurone type, the 
latter is due to the interruption in the spinal cord of extrapyra 
raidal motor paths in addition to that of the pjTamidal tract It 
IS generall} seen in the later stages of spinal cord compression and in 
any severe paraplegia from an extensive lesion 

(a) Paraplegia rn extension — All paraplegias of gradual onset 
from lesions involving the upper motor neurone belong to this 
tjpe at their onset Such a paraplegia develops the following 
sequence of signs The first movement to be weakened is th&t of 
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do rfiflexion of the foo t, so that this tends tnHrn g whpn-th e_p?itient 
tires In this way the toe of the shoe is worn dow n rapidly ^d the 
foot IS apt to catch when on uneven ground Next , flex ion of th e 
hmb as a who l^weakens andTEelegtends to shuffle in waling At 
the same time~^e te ndon jerks mcrease in bris^kness and spastici ty 
slow ly daVelops nn the e xtensor and plantarflexor muscles The 
normal plantar respons^changes to the extensor type at a very 
early stage in this process, sometimes before appreciable n eakness 
can be detected on clinical examination Finally, the legs come to 
be ngidly extended and show more or less severe adductor spasm 

In lesions mvolvmg only the p)rTamidal system this form of 
paraplegia is retamed (as, for example, in amyotrophic lateral 
sclerosis), but if other pathways m the cord are involved it changes 
gradually to the second type, that of paraplegia in flexion 

(b) Paraplegia tn flexion — ^Except in a single circumstance to 
be mentioned, this state follows and never precedes paraplegia in 
extension It mdicates a more complete interruption of conduction 
of descendmg impulses in the cord and an approach to separation of 
the cord below the level of the lesion from higher levels of the 
nervous system 

Involuntary flexor spasms make their appearance, they gam in 
force and frequency, and finally the legs come to he fully flexed 
with the knees pressed tightly against the abdominal waU Volun- 
tary power wanes rapidly ivhen this flexion develops, flexion and 
dorsiflexion are completely lost and extension is feeble It may re 
quire great force to pull the legs into the extended position, and once 
extended they rapidly resume flexion The extensor type of plantar 
response now becomes very easy of elicitation and is accompanied 
by forceful flexion of the entire hmb In addition, this response may 
be obtamed from an mcresismgly wide field, which sometimes 
mcludes the distal tu o thirds of the entire hmb Below the middle 
of the thigh, pinching or pnekmg the skin, or deep stroking over 
bones and muscles all elicit it in a forceful and complete form The 
knee jerks, and later the ankle jerks, may dimmish and become 
difTfcalt if aoi impassible to obtain 7^s pietnre is the finsi stags 
of an imrelieved compression of the spinal cord and of many cases 
of disseminated sclerosis Sensory loss and loss of sphincter control 
usually accompany it 

(c) Sudden Total Transection of the Cord — Such a lesion pro 
duces immediately total flaccid paralysis of the hmbs, total sensory 
loss, loss of tendon jerks, retention of urine, and sometimes transient 
absence of all plantar response The sudden interruption of descend 
mg impulses from the brain produces a condition of “ spinal shock ” 
\\bich may last permanently if — as is frequently the case — death 
ensues within a few eeks But if life is preserved and the patient 
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does not suffer from infected bedsores or cystitis, spinnl shock be 
pins to pass off in a few ccks The knee and ankle jerks may return, 
the type of plantar response described under paraplegia in flexion is 
fomid and tins form of paraplegia may de\ elop Sometimes the 
stroking of the sole produces not only the extensor response ivith 
limb flexion, but also the im oluntary passage of some (but not all) 
the unne in the bladder 

(d) Comhned Lesions of the Dorsal and Lateral Columns of the 
Cord — It may be useful to mention here the influence i^hich a 
lesion of the afferent fibres of the dorsal columns has upon the 
clinical picture of an upper motor neurone lesion m the cord 
Such a state of affairs is seen in rricdreich’s ataxy and in most 
cases of subacute combined degeneration of the cord The tendon 
jerks arc abolished and there is no hypertonus, but the abdominal 
reflexes are commonly lost and the plantar responses ore of the 
extensor type To the ^^cakness ensuing upon the lateral column 
(pyTomidal) lesion there is added some degree of sensory otoxv 
from impairment or loss of postural sensibility 

TkF S\MPTO^tATOLOOY OF LESIOSS OF THF 
EXTOAPYIIAMIDAL SYSTEM 

'\\ith one rare exception (that of a aascidar lesion mvolnng 
the nucleus subthalamicus) diseases imolvmg this system are 
chronic affections of gradual onset There is no true paralysis of 
voluntary moacments, but some of the release symptoms which 
predominate in these circumstances hamper voluntary movement 
m different way s make it exliausting to the subject and thus lend 
to the appearance of some weakness The essential clinical com 
ponents of the different symptom complexes of cxtrapyramidal 
motor system disease are — 

(1) Disorders of muscle tone 

(2) Involuntary mov ements 

There are three mam symptom complexes — 

(а) The tremor rigidity syndrome of paralysis agitaas 

(б) Athetosis 

(c) The choreiform syndrome 

Since as we have seen (page 12) the normal functions of the 
structures composing the extrapyramidal system are very m 
completely known, it is not surprising that attempts to correlate 
these three symiptom complexes wath lesions in different com 
ponents of the system have not been very satisfactory or conclusiv e 
We are not at present in a position to differentiate syndromes of 
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the putamen, or globus pallidus one from another, and hypotheses 
on the subject are not vrtthin the scope of the present work. 

(o) This will be more fully described under the heading of 
paralysis agitans, but some general features may be mentioned 
The muscular hypertonus differs qualitatively from that seen in 
lesions of the upper motor neurone, although like this it is a reflex 
rigidity arising from stretch It is umform throughout the entire 
range of passive or active movement of the muscle Hence it has 
been described as a “ lead pipe ” ngidity It feels to the examitung 
hands much like the sensation of bending a soft lead pipe If 
tremor is also present, and sometimes even when this is not visible, 
a cunous tremor in the musde is to befili as the muscle is stretched 
This gives a sensation somewhat as though the extending muscle 
were “giving” over a cog, hence the term “ cog%vheeI' rigidity 
sometimes used This rigidity mvades the entire skeletal muscu 
lature except that of the external muscles of the eyes It “ damps 
down ” the range of movement, so that the play of facial expression 
dwindles and finally disappears, giving the patient a mask like 
expression Only strong emotional stimuli break up this fixity, 
and then a slow smile waxes and wanes over the patient’s face In 
walking the arms cease to swing, and the legs move slowly and m 
short steps This rigidity maintains a fairly constant level The 
tremor is a rhythmical movement of a rate of about four per second 
It IS not constantly maintained, often ceasing when the patient is 
at rest, always when he is asleep, and increasing ivith stress of 
emotion or m fatigue It may cease while the bmb is m active 
movement through space, returning again when some fixed attitude 
IS taken up The tendon jerks may be increased, but clonus is not 
seen The abdominal reflexes remain brisk and the plantar re 
sponses of normal type In this syndrome, tremor is occasionally 
entirely absent In other cases it predominates \Vhen tremor is 
coarse ngidity tends to be minimal, but is never wholly absent 
(if) Athetosis — ^The characters of this are aptly expressed by 
the term “ mobile spasm ” oppbed to athetosis by Gowers It 
seems to consist in Trregular accesses ot hypertonus into the muscu 
lature which give rise to slow wnthing movements and curious 
postures of the limbs and hands The fingers are often hyper- 
extended at the metacarpo phalangeal joints These movements 
are always aggravated jn force and amplitude when voluntary 
movement is attempted and under the influence of emotion No 
signs of upper motor neurone lesion may be found, but m some 
instances (e g in infantile hemiplegia) these signs may co exist wnth 
athetosis TJiere is a congenital form of bilateral athetosis in which 
the movements of the face, tongue, and of articulation are disordered 
As in the tremor ngidity syndrome eye movements escape 
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(c) The Choreiform Syndrome — The mvQluntary mo\emcnts 
that come m this category are commonly superimposed upon 
> oluntary mo\ ements, but when well de\ eloped may occur also 
^\hen the patient is at rest They arc jerky inco ordinate mo\c 
ments of the limb, trunk, and facial muscles, ocular mo\ ements 
commonly c«^caping It maj be considered doubtful, ho\vc\er, 
whether the in\oluntarj movements of rheumatic chorea really 
belong cither to Uic group of release sjTuptoms or to that of extra 
pyramidal disorders In sc\crc cases of chorea, eg chorea gravi 
darum, they arc incessant, of great aiolence, and are accompanied 
by delirium or great excitement It is probable, therefore, that 
these moa ements come in the category of excitation or “ irritation ” 
symptoms, the scat of the disturbance being cortical 

There is, ho^^c^cr, a rare form of progressive chorea seen m 
middle aged and clderlj persons, sometimes associated wath mental 
disorder (Huntington’s chorea) in which the m\ oluntary movements 
are probablj release manifestations associated with disease in the 
basal ganglia In these circumstances, the movement^ occupj — 
in appearance— a position intermediate between those of athetosis 
and those of rheumatic chorea Choreiform mo\ ements commonly 
occur on a background of diminished tone 

The Symptomatologv of Cebedellar Lesions 

Cerebellar ataxy is the general term applied to the sum of dis 
orders of voluntorj movement that follow loss of cerebellar function 
Very manj components have been described ns together making 
up this otax> , but m truth v erj few 6f these are true components, 
they are merely the particular form the ataxy takes according to the 
chmcal test employed to demonstrate it, and according also to the 
particular nioiemcnts being examined Thus it is obvious that if 
m a case of cerebellar disease we test eye movements we shall see 
something different from what we roa} expect if we test the very 
complex mov ements of the hand and arm, and because we call the 
disorder of the former nj stagmus and that of the latter intention 
\TCTfjtn va wcr twr awpprtysvng, ta vs fxfuarrtnh'} 

done, that we are looking at two distinct modes of mco ordination 
We are m fact seeing the same disorder in different circumstances 
If this is borne in mmd the complexity and obscurity which mv est 
descriptions of cerebellar ataxj are largelj disposed of 

The essence of cerebellar ataxy is a disturbance of postural 
fixation not only of parts actually in mov ement but of parts which 
should be mamtainmg the necessary backgroimd of attitude in the 
rest of the musculature Another aspect of this defect is seen in 
acute cerebellar lesions as a marked flaccidity or atoma of the 
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muscles This is perhaps no more than an extreme expression of the 
defect in postural fixation, or tone, alreadj mentioned 

Clmically, and employing the customary tests, this defect shows 
Itself in the following waj s — 

(i) Eye movements — On conjugate deviation to the side the eyes 
show a senes of regular horizontal jerks known as nystagmus On 
deviation to the right, for example, the eyes move briskly in the 
desired direction but the deviation is not sustained and the eye more 
slowly recedes towards the mid position, only to be brought back 
to the deviated position by a quick jerk This is plainly the ex 
pression of a defect of postural fixation, corrected by voluntary 
efforts to maintain deviation It is, m fact, a form of intention or 
action tremor of the eye muscles In unilateral lesions of the cere 
bellum, the nystagmus is slower and its range wider when the eyes 
are moved towards the side of the cerebellar lesion than when they 
turn away from the side of the lesion In cases of cerebellar abscess 
this difference may be very sinking 
(u) Articulatory movements — ^These are so affected as to produce 
what IS called * scanning ” or " staccato *’ speecli Each com 
ponent syllable in a word is pronounced deliberately and slowly as 
though it were a separate word and is not run together with its 
fellow syllables as m normal speech In severe cases, the disorder 
may render speech almost unintelligible 
(m) Movements of the hands and arms — ^^Vhen the limbs move 
through space, as, for example, when the patient is asked to touch 
index finger tip to nose, the limb starts on its course and soon 
begins to develop a coarse, irregular, to and fro jerky movement 
which increases in coarseness*as the finger approaches its objective 
This it finally reaches and may then shake on the nose In addition, 
these jerks, which seem due to voluntary efforts to correct a tendency 
of the limb to fall away, are opt to be forceful and to cause the hand 
to overshoot the mark when the patient is trjnng to pick up some 
object or to carry out some such movement as the doing up of 
buttons 

Further, if the patient be asked to perform aftemating move- 
ments, such as alternate pronation supination of the ivrist, this 
inherent dfefect — intention tremor — becomes aggravated The 
movements are irregular m rate and amplitude — generally excessi\ e 
m range — and are thus slower than normal In addition, the rest 
of the arm, postural fixation being defective, may enter into the 
mo\ ement and this renders the latter still more ataxic 
(iv) Movements of the legs — ^The same disorders appear here, 
rendering the gait irregular and staggermg In w alking the postural 
steadiness of the head and trunk musculature is also defects e, and 
thus the maintenance of stance may be grossly disordered The 
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trunk s^\n}s irregularly and the patient ma> be unable cither to 
stand or to alk 

In unilateral lesions of the cerebellum these disorders are con 
fined to the same side as that of the cerebellar lesion The tendon 
jerks arc swinging m character, but remain of normal briskness 
Cutaneous and plantar rencxes arc normal There is no loss of any 
form of sensation in a pure cerebellar lesion 


The S\ MPTOsf atolooy of Lesions of the Lowen Moron 
Neurone 

When the motor none suppl} to a muscle is cut off the 
muscle IS completely paralysed becomes flaccid, its tendon reflex 
IS abolished, and it proceeds to waste Finally, fibrous changes 
take place in its structure, it shortens and is said to undergo 
contracture During the acti\e process of wasting m eases where 
the interruption of ner\ c supply is incomplete or slowly progress^ c, 
small groups of muscle fibres show irregular twitclimgs known as 
fibrillation Ihc degenerating muscle wholly, or even portly, cut 
off from the nervous system by a lesion of the lower motor neurone 
is usually extremely tender to pressure may be painful and subject 
to cromps 

During this phase of degeneration m the muscle it may show what is 
known as the reaction of degeneration Healthy muscle in normal connee 
tion with the nervous system responds by a tetanic contraction when its 
motor nerve is stimulated by a farodic current Hie muscle itself docs 
not respond to this form of stimulation but only to the continuous or 
galvanic current It then docs so by o short liv ed contraction when the 
current is made end broken Once the axis cylinders of the motor nerve 
arc degenerated (Wallcnan degeneration) this nerve cannot any longer 
conduct the faradic stimulus and hence there is no response to laradism 
The denervated and degenerotmg muscle fibres themselves show an 
altered response to direct stimulation by the galvanic current Ths 
response may be greater than normal but is slower in waxmg and in 
passing off and it may spread along the muscle m a slow wave These 
altered reactions are the reaction of degeneration Tins is not a full 
statement of the qualitative changes that may be seen but it contains 
the essential and important items and to it may usefully be added this 
proviso that electrical testing of muscular reactions is rarely of value 
unless carried out by someone with experience and that it is compara 
tiv cly rare for this testing to provide diagnostic information that cannot 
more easily and rehably be obtained by other means Durmg the tJurd 
week of a total Bell s paby the retention by the paralysed muscles of 
normal electrical reactions enables us to say that quick and perfect 
recovery will take place while the presence of the reaction of degenera 
tion at this tune indicates that re«>very will be delayed for many 
months This perhaps is the commonest important indication for the 
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use of electrical testing of musdes, and therefore in general this testing 
is of httle importance in neurological diagnosis. 


The Organization of the Afferent Nervous System 

The afferent components of the nervous system may be said to 
determine and govern the activity of the entire nervous system. 
There are two such components, sensory and non*sensory. The 
impulses which pass upwards in the sensory pathways enter con- 
sciousness and form the basis of sensation in all its forms, while 
those which traverse the non-sensory afferent pathways never enter 
consciousness at all but subserve important reflex functions which 
are essential to the maintenance and regulation of muscle tone and 
thus of posture. The afferent hnks of certain reflex arcs which pass 
through the spinal cord also belong to the latter system. 


THE SENSORY SYSTEM 

Anatoihcal. — ^The sensory pathway, like the motor, consists 
of 8 relay of neurones passing between periphery and brain. 
Arising in the various end- 
organs in skin and deeper 
skeletal tissues, it ascends 
the peripheral nerve and 
traverses the dorsal root to 
enter the dorsal column of 
the spinal cord in what is 
called the root entry zone. 

In its peripheral course 
this pathway conveys the 
impulses underlying all 
modes of sensibility, but 
on its entry into the cord 
it undergoes a rearrange- 
ment in which the various 
impulses are grouped ac- 
cording to quality : i.e. 
physiologically. Impulses 
underlying tactile, pressure, 
postural and vibratory sen- 
sibility travel up^\ards in 
the dorsal columns in the 
primary neurone, forming 
the uncrossed sensory -path 
(Fig. 4). On reaching the dorsal column nuclei at the louer end 



A dMgrma ^ s tesasiwss a' 

•pin^ cord reprcsontisg an entenng dorsal 
root. A indicates the fibres which turn 
upwards m the dorsal column of the side of 
entry to subserve tactile, postural, and 
vibratory modes of sensibility. B represents 
a fibre subservmz tactile sensibility, which 
crossing the midline, turns upwards in the 
ventral spmo.th8lamio tract. C represents 
the fibres which subserve thermal and pam- 
ful sensihility. These cross the nudline and 
turn upwards in tho lateral spino thalamic 
tract. 
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6f the medulla the pnmary neurone ends m a synapse wjth 
the cell of the sccondarj neurone, which at once decussates 
(decussation of the fillet) and having crossed the middle line turns 
upwards next to the median raphe ns the mesial fillet This 
neurone tra\ erses pons and midbmin and ends m the lateral nucleus 
of the thalamus Here the third neurone arises and continues the 
path to the sensory cerebral cortex, where the impulses which it 
carries reach consciousness 

The impulses underlying painful (superficial and deep) and 
thermal sensibility are conducted by the pnmary neurone to 
the grey matter of dorsal horn Here the neurone ends and the 
secondary neurone arises This crosses m the neighbourhood of 
the grey commissure of the cord to reach the lateral column of 
the opposite half of the cord, where it turns up as the crossed 
scjisory path, or, in anatomical terms, the lateral spmo thalamic 
tract This runs upwards in the iitcml regjon of the medulla 
and pons, approaches the fillet in the midbrain and ends with it 
m the thalamus It is thought that the impulses carried by this 
path may reach consciousness m the thalamus The path does 
not continue on to the cerebral cortex 

Tactile sensibility, as well as traiellmg by the uncrossed sensory 
path has a crossed pathway (ventral spmo thalamic tract) in the 
ventral column of the cord on the side opposite to the entry of 
the conducting fibres 

This rearrangement of the sensory pathway is shown dia 
grammatically m Eig 5 

I’insiOLOCiCAL — The modes of sensibility may be divided into 
superficial (cutaneous) and deep Of cutaneous sensibihti/ there are 
four pnmarv modes light touch, cold, warmth, and pain Deep 
sensibility includes painless and painful pressure, postural sensibility 
and vibration sense 

Each sensorv mode has its ov>n special end organs and con 
ducting fibres The end organs he m small groups of two or more, 
each group being innervated by at least two branches of a dorsal 
root fibre Each mode of cutoncous, and to a lesser degree of deep 
(pimless and painful pressure) sensibility carries local sign tbot 
is, the appropriate sensation is not only evoked but is localized, 
and when sufficiently separated in space two sensorv stimuli can 
be felt as distinct It was formerly taught that both localization 
and this ‘ two point” discrimination were faculties inherent in 
tactile sensibility only , and trav ellcd m special anatomical pathway s 
in the cord and brain stem, but this, of course, cannot be the case 
Both these aspects of sensation inhere m all modes of cutaneous 
sensibility and also m pressure sensibility, and are due m part to 
the complex nature of the grouping and innervation of the end 



Fio S. — Duorau or a " TotrcH Spot " 
Diagram giving a aimplified representation of a "touch 
spot ” m the skm of the Anger tip Tins consists of a group 
of three Meissner’s corpuscles (A) Ekich receivos a du^ 
innervation from two inedullated fibres (B and C), each of 
these in turn arising from a distinct parent fibre Thcro is 
also an *' accessory " innervation to each corpuscle by a 
beaded non modullatcd fibre which arises in a plexus of 
non modullated fibres subserving cutaneous painful 
sensation The function of the lost named fibre is to elicit 

f iam when the touch spot is subjected to excessive stimu- 
ation. There are numerous such small groups of cor* 

E uscles in close prosimity. Probably the capacity to 
inriVzw rf AafAiV tfAintniW opmr Ahw 

multiple grouping of end organs anil upon their multiple 
innervation Wliile the single corpuscle may be considered 
the anatomical unit of the sensory mechanism for touch, 
it 13 probable that the physiological unit of tactile sensibil- 
ity comprises all the corpuscles ianer\ate(l by a suigle 
dorsal root fibre A comparable grouping and multiple in- 
nervation of end organs obtains in the case of pressure and 
thermal (warmth and cold) end organs, cutaneous pain 
being subserved by tho non medullated plexus. 


sensibility into “ protopathic ” and “ epicritic ” modes has been 
abandoned as not in accord with the anatomical basis of cutaneous 
sensibility, nor with the results of clinical observation (Fig. 5). 
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Tlic end organs subserving toucli and pressure arc stimulated b} 
deformation of tlic skin, tliosc subserving pam by a \anetj oC 
potcntiall} harmful stimuli, such as penetrating pinprick, chemical 
stimuli, severe degrees of pressure or of thermal stimulus Those 
subserv ing cold are stimulated by stimuli which subtract heat from 
the skin, and those subserving warmth b^ those that add heat to 
tlie skin Supramaximal degrees of botli heat and cold evoke 
pain, ns nlrcndj mentioned 

Postural scnsibihlj depends upon sensory end-organs in muscles, 
tendons and joints, and b> means of stimuli excited m these the 
individual is able to ascertain the position of the body and its 
several parts (limbs, head) in space, and to npjircciatc the degree 
and direction of their movements An important sensory end 
organ in this connection is the InbjTinth (otolith organ) 

All the scnsor> pathwajs enter the lateral part of tlie thalamus, 
where the impulses undergo a final rearrangement A fresh relay 
of fibres carries impulses undcrl>ing painful and thermal sensibihtj 
to another part of the thalamus where, it is believed, the} enter 
consciousness to form the basis of the so called affective aspects of 
sensibiht} Impulses subserv ing spatial discrimination (tactile and 
postural) pass m a final rcJn> to the sensor} region of the cerebral 
cortex (see I ig 10, page 48) Here they undergo integrative pro 
cesses and become the basis of those judgments by which we 
determine the size, shape and texture of objects that make contact 
with the body surface, and this includes the localization of stimuli 
and the discrimination of multiple stimuli It is also a function of 
the sensor} cortex to assess differences in intensity of all modes of 
sensory stimuli, and to direct attention to all such stimuli 

Tlie various sensory pathways are diagrammatically represented 
in Figure 5 

The Non-sensory System — ^The anatomical identity of all the 
pathways which belong to this system is not so fully knowm as 
IS that of the sensory system, but they probably include the 
two spino cerebellar tracts The impulses whicli travel up in this 
system arise in muscles, joints, bones and m the otolith organs of 
tilie labyrinths Among the masses of grey matter which belong to 
this system w e may include the red nucleus and the cerebellum Its 
functions arc extremely complex and ore earned on below the 
threshold of consciousness Most of them are found to be intact — 
m such animals as the cat and monkey — even after the cerebral 
hemispheres have been removed The cerebellum is a most 
important component of this sv^em, and is probably the organ by 
means of which the cerebral motor cortex adjusts movements and 
attitudes so that harmonious co ordination of motor action is 
achieved 
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On the nght tlio sensory pathway is represented m its longitudinal course On 
the left a senes of tranaverso sections indicate the positions occupied hy the com 
ponents of the sensory path at the different levels of the brain stem 
The uncrossed sensory path runs up m the dbrsaf white cofumn its fibres terrain 
atrag m the dorsal column nuclei of tlie medulla (nuclei of GoU and Burdach) The 
path then decussates (decussation of the fiUei) and runs up as the mesial fillet to the 
thalamus The crossed sensory path travels upwards in the lateral column (lateral 
spino thalamic tract) and m the ventral column (ventral spmo thalamic tract) 
These two meet m the medulla and run up together in the lateral region of the 
medulla and pons gradually neanng the fillet and finally bcconung continuous with 
it in the midbrain The entire sensory pathway reaches the tha^mus Thence it 
divides one component passing to the mam thalaimo nucleus another passing to the 
sensory cerebral cortex In dotted lines is represented acortico thalamic tract wluch, 
60 it has been supposed transmits cortical control of the thslanuo component of the 
sensory mechanism (Modified after Head and Holmes ) 

Th , thalamus N C , caudate nucleus L N , lenticular nucleus Sp Th , spmo 
thalamic tract Byr pyramidal tract F, Fillet 
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llIE S\ \JPTOMATOLOO\ Ol LeSIOSS OF THE SenSOUY SYSTEM 

The situation of a lesion on the sensory pathway chieflj deter 
mines both the topograph} and the quality of the sensory changes 
resulting, though — and particularly m the case of the peripheral 
part of the pathwa> — the nature of the lesion maj marhcdlj modify 
the quaht} of these changes It follows from what has already 
been said of the sensory mechanism, that lesions of the peripheral 
pathwa} commonly affect all modes of sensibility, that systemic 
or localized lesions of the spinal cord may impair some modes 
while IcaMng others intact, that thalamic lesions ma} m\ol\e all 
forms though not ahva>s equally, and that cortical lesions 
tend to in\oUe onl} what have been called the spatial and 
discriminatory aspects of sensibiht} 

In respect of guahty of sensory change lesions of the sensor} 
pathway may lead to pain, to abnormal sensations (paraesthesne) 
to impairment or to loss of sensation Disturbances of oil three 
orders may be present simultaneous!}, especially m peripheral 
nen e injuries Spontaneous pam as a result of central lesions is 
comparatively rare, and when it is found occurs usually m con 
nection with thalamic lesions, of which it forms a characteristic 
s}mptom Severe and persisting pam may arise from rclativel} 
slight injuries of certain peripheral nerves (median and internal 
popliteal) when irritation is set up at the site of injury This 
pain, which is of an intense burning quahty, goes by the name 
of causalgia and is associated with dryness and redness of the 
skin m the territory of the affected nerve and with extreme 
hyperaesthesia of this skin Causalgia is commonly the sequel 
to a glancing injury which damages few fibres and ma} not lead 
to an} considerable muscular weakness or objective loss of 
cutaneous sensation This pain is further discussed m the chapter 
dealing with affections of the spinal nerves (page 270) 

Paraesthesiae — ^The sensations of tingling and numbness so 
named may result from lesions of any part of the sensor} pathw ay, 
though they are most obtrusiv e and uncomfortable m peripheral 
nerve affections Their distribution will afford evadence as to the 
situation of the underl} mg disturbance 

The measure of disability resulting from sensor} loss vanes not 
only in proportion to the depth and extent of the loss, but also 
according to the modes of sensibility mv olv ed Very sinking are 
the disability and disorder of movement ensuing upon defects m 
postural sensibibty, and known as sensory ataxy In these circum 
stances the subject is imperfectly aware of the position of the 
limbs and of the range and direction of movements Up to a 
point this defect may be compensated for b} the direction which 
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A 

Fio 7 ^The Bboxth Seqoabd Svnpeome 

fflustfaeing the Brown S€qu&nl syndrom© from a Jesjon of tJj© ngJ/t ijaJf of 
the cord In A the distribution of cutaneous sensory change is indicated In B, the 
shaded (right) half of the cord is the seat of the leeion and the diagram indicates the 
pathways interrupted Th© rosnJting disorders are given in the table below 

On tht «d« 0/ the lenon On the opponte tide 

Setssoby 

Ai tewJ o/ lencn —A band of No abnormality 
cutaneous hyperaeathesia may be 
present Alternatively, and only 
if three successive spinal eeg 
ments are involved there may 
be a band- of impairment of 
cutaneous sensibility to touch 
pain and temperature 

Below level of leau)n — ^Tactile Impairment or loss of painful and thermal 

painful and thermal sensibility sensibility Tactile, postural and vibratory 
normal Postural and vibratory sensibility normal 
scnsibiLty impaired or lost 

Motob 

Below letel of /reien —Spastic No abnormality 

porosis of leg, increased tendon 
jerks clonus, extensor plantar 
response 
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vision xnay supply, and a measure of control of movement is 
achieved by its aid \Vhcn the eyes are closed, ataxy develops 
In the case of the loner limbs the gait becomes ataxic, if not 
nhen vision is available, then when this is lacking, as m the dark 
or when the eyes are shut The patient then begins to swaj and 
stagger, a phenomenon familiarly knonn os Rombergism, from 
the original description of the s>mptom by Romberg In the case 
of the upper limbs, the subject has difficulty in distinguishing by 
manipulation the size and shape of objects held m the hand 
These, therefore, he cannot identify a phenomenon known as 
astereognosis In the finger nose test usually adopted to test for 
the presence of loss of postural sense in the upper limbs, the 
patient ivith eyes closed endeavours to place his index finger-tip 
upon his nose The limb is seen to deviate from its normal path 
and fails to reach its objcetiie, showing an error of projection 
The horizontally extended arms, the eyes being closed, are seen 
to fall an ay, and in severe loss the fingers perform slow flexion 
extension mo\ements, singly and irregularly, m a manner rather 
like the movements of athetosis 

The ataxy of cerebellar lesions is m contrast to this, m that 
nhile there is no trace of error of projection, the moiements of 
the limb through space show an irregular and jerky progress, the 
so called intention or action tremor In the case of the legs, 
closing the eyes does not increase the ataxy 

It follows from what has been said that postural sensory loss 
is more disabling than purely cutaneous loss, though the combina 
tion of both still more deeply disturbs the normal use of the limbs 

(a) Lesions of the peripheral sensory neurones — ^The consequences 
of these are more fully discussed in the chapter on affections of 
the spinal nenes, but the following generalizations maj here be 
made All modes of sensation tend to be affected and the topo 
graphy of the region of change corresponds to the distribution of 
the nerve affected In partial lesions, less than the full cutaneous 
distribution of a giien peripheral nerve shows sensory change 
There is usually a focus of complete cutaneous anaesthesia sur 

by e. ‘uasw. of loss, tbese. vaay bo ’pa.tbal loss ooly 

Even in a total lesion of such a nerve as the ulnar we find a 
central zone of anaesthesia to all forms surrounded by a zone of 
partial loss, m iihich the loss deepens from the periphery towards 
the central anaesthetic zone Within the peripheral zone, pm 
prick may ha\ e a diffuse burning quality 

(b) Lesions of Ihe sensory paihitays in the spinal cord — ^Ilere the 
rearrangement of sensory impulses into separate tracts according 
to quality may lead to some modes of sensation bemg lost wlule 
others are retained Thus a lesion of the dorsal columns will causeless 
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of the sense of position and of vibration sense, while a lesion inter 
ruptmg the decussation of the pam and temperature fibres (as 
occurs m syringomyelia) will lead to loss of these forms of sensation 
with integrity of the others Again a unilateral lesion of the spinal 
cord involving the entire half aboi e the level of the 12th thoracic 
segment gives what is known as the Brown Sequard s3Tidrome 
loss of pam and temperature sense on the side opposite to the 
lesion loss of postural and vibration sensations on the side of the 
lesion Touch having a double (uncrossed and crossed) path may 
escape (Fig 7) 

(c) Lesions of the sensort/ pathway tn the brain — ^As the two spinal 
components of the sensory path near the thalamus they approach 
each other, and thus local lesions produce a crossed hemianaesthesia 
in which all forms of sensation are affected Yet in the brain stem 
dissociated forms of sensory loss may result from local lesions (see 
page 104 and Figure 23) 

Lesions involving the lateral part of the thalamus, if not so severe 
as to destroy sensibility, produce a hemianaesthesia of characstcr 
istic quality Postural sensation is most severely affected and 
there is often spontaneous pam at various sites on the affected half 
of the body, and to painful stimuli (pm prick, heat or cold) there is 
an abnormal and very painful response (see page 104) 

Lesions involving the sensory cerebral cortex are not char 
actenzed by loss of pam or temperature sensation, though different 
intensities of these may be imperfectly differentiated, but by loss 
of those aspects of sensation that underlie spatial discrimination 
(localization of touch sense of position, etc ) 

The Symptomatology of the Sphincters 

As we have seen m the case of disorders of other nervous functions 
those of the vesical sphincters are influenced not only by the 
localization of the lesion but also by its mode of development in 
time 

With cerebral tenons — At the moment of an apoplexy, especially 
m the case of cerebral haemorrhage, both bladder and rectum may 
be involuntarily evacuated by the comatose patient In some 
cases this does not occur, but there is retention of urine, distension 
of the bladder and an overflow incontinence This is apt to be 
regarded as a true reflex emptying of the bladder and the presence 
of distension is thus overlooked In tlie semicomatose patient a 
distended bladder often leads to restlessness and indications of dis 
tress, and therefore the possibility of its presence should alw aj s be 
borne in mind The peculiar mental apath> associated with frontal 
lobe lesions ma} be accompanied by the unchecked passage of urine 
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and faeces b) the patient, a form of mental mcontmcnce rather 
than a result of sphincter paralysis m the stnct sense. 

In general ive may saj that with cerebral disease incontinence is 
an accompaniment of disturbances of consciousness and is not due 
to anj special localization of tlic lesion 

spinal cord lesxons — In acute transverse lesions causing 
total paraplegia there is retention of urine, followed by ovcrllow, 
and finally by what is often called automatic micturition But the 
true reflex incontinence of the baby in w Inch the bladder is periodic- 
all} emptied is never reproduced in spinal cord disease IVliat 
happens is that pcnodical sphincter relaxation allows the escape of 
some of the bladder contents but not of all There is alwra}S some 
residual unne In slowly progressive spinal cord compression the 
initial sphincter disorder mo} be prccipitanc} of micturition fol 
lowed m due course b} what vve have spoken of ns automatic 
micturition Yet at some singe of such a condition retention of 
urine may suddenly dev clop and, ns m the case of apoplex} already 
cited, ma} escape notice until with maximal distension there 
ensues an almost continual dnbbhng of urine Such a mode oj 
leakage altcaijs lead to an examination of the aldomen to 

detect ichether or «oi the bladder ts distended 
In 8} stem degenerations of the cord, such ns am} otrophic lateral 
sclerosis or rricdrcich’s ntox}, sphincter control remains intact. 

The rectal sphincter shows disordered function by the appearance 
of constipation which gives place to faecal incontinence after 
aperients In total paraplegia from transverse lesions of the cord 
periodical faecal incontinence occurs 
The paral}sed bladder not infrcqucntl} becomes infected, and 
chronic infection leads to slinnkagc of the organ and to almost 
continual dribbling of unne 

Vision OnGA^^ZA■^o^ and Symptomatoloo\ 

Anatomical — ^The v isual pathwaj extends from the head of the 
optic nerv e to its termination m the cerebral cortex of the occipital 
lobe The two optic nerv es converge and meet at the optic chiasma 
Here there is a partial decussation of the vasual fibres, those from 
the two nasal half fields crossing to enter the opposite optic tract, 
those from the tw o temporal lialf fields entering the optic tract of 
the same side Tlirough their entire course from retina to occipital 
cortex, the vasual fibres arc grouped according to the retinal 
quadrants in which they arose Thus, those from the two upper 
quadrants of each retina lie dorsal to those from the lower quad 
rants In fact, the retinal origin and cortical destination of the 
vasual fibres can be determined at ever} part of the vasual patliwn} 



LEFT EYE 


RIGHT EYE 


Fig 8 — A and B The Developmemt or a Larr HojiovYiioua Heuiakopia 
C A Detelofiko Biteufobaz, Heuianofia 
A and B Visual fields from a case of right nded glioma of the temporo sphenoidal 
lobe In A IS seen the quadrant o mode of development of a left homonymous 
hemianopia, tl e upper quadrants being those affected In B taken at a later stage 
a complete homonymous 1 eimanopia splitting the macula is seen 

0 \i3ual fields from a case of pitmtaiy adenoma -with pressure on the chiasma 
producing a bitemporal hemianopia This appeared earl er and has progressed to 
an almost complete loss of the temporal field of the left eye In the nght eye the 
upper temporal quadrant is lost and the lower quadrant just beginning to be mvaded 




L-VF RVF 

Fio 9 — A The Visoai. Pathways 

A Hie course of the visual 6brc3 from the nghl liomonyinous lialves of the two 
retinae to the right occipital polo is represented The temunation of the right optic 
tract in the external geniculate body can bo seen end oUo the cotmo of the optio 
radiation to the area striata surrounding the ealcanne fiasure The relation of the 
radiation to the descending horn of the lateral ventncle in the temporo sphenoidal 
lobo u indicated the most anterior part of the radiation being the so-called temporal 
loop The topograpliical rcprcsentatioa of the diSerent parts of the visual Held in 
the area striata can bo seen 

On Tig^V td ttas anatottneal daMjtam wpitseiAed Wie td Oie 

\ isual field resulting from lesions at diflcrent parts of the visual pathway 

(A) — A lesion of the right optio nerve resulting in complete blindness of the 

right eye with inunolmity of the pupil 

(B) — A lesion of the antenor border of tlie chiasma resulting in bilctnporal 

Lemianopia 

(C) — A lesion of the optic tract imoUuig loss of t ision in the right homonymous 

half fields 

(D) — A lesion in the temporo splienoidal lobe inioh-mg the temporal loop of 

the optic radiation and producing loss of viaion m the right homonymous 

upper quadrants of the half fields 

(E) — A lesion of the optic radiation leading to a right liomonjTooua hemianopm 

(Modified from Bender and Kanzer ) 


FACTORS IN DIAGNOSIS 


43 


by the position of the fibres in it. The optic tract, containing fibres 
from the uncrossed temporal and the crossed nasal half-fields, enters 
and Its fibres terminate in the lateral geniculate body of the 
thalamus. Here a fresh relay of fibres arises, and constituting the 
optic radiation (or geniculo-calcanne path) passes to the cortical 
region kno^vn as the area striata which surrounds the calcarine 
fissure at the occipital pole and on the mesial aspect of the occipital 
lobe. Some fibres of the radiation pass outw ards and entering the 
temporo-sphenoidal lobe sweep round the descending horn of the 
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B The mesial aspect of tiie right cerebral hemisphere, the geRicuIo.ca]caru 2 e path 
way (optic radiation), particularly in its relations with the temporo sphenoidal lobe 
and the descending horn of the lateral Tentncle The most antenor part of the 
radiation which surrounds tho tip of the descending horn of the ventnclo represents 
the lower liomonymous quadrants of the left visual fields Hence the earhest defect 
jn the visual bold is commonly an upper quadrantic hemianopia (Alodified from 

Ciwhuig ) 

(From Transacl%om oj th« AmerKvn Neurologicai Socteli/, 1921 ) 

lateral ventricle. These form the so-called temporal loop of the 
radiation, and the most anterior of these fibres represent the lover 
homonymous retinal quadrants {t.c. the upper homonymous 
quadrants of the visual fields). The course of the visual pathv ay 
is represented in Figure 0. From this it ivill be seen that the 
macular region of the retina is represented at the posterior end of 
the area striata {i.e. at the occipital pole), the most peripheral 
parts of the retina at the anterior end. This relationship is indicated 
by the markings on visual fields and area striata m tlie figure. 
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In ncldition to the ^ isual fthrcs, tlic optic nen e and tract contain 
the filires that subsen c the pupillary reflexes These Iea\c the 
tract to enter the superior quadrigeminal bodj, uhence con 
ncctions arc established with supranuclear centres m the brain 
stem and with the third nenc nucleus 

S\>ii'TOMATOLoo\ — From these anatomical arrangements it 
follows that (n) complete mtcmiption of one optic nene leads to 
total blindness in the nffeelcd eje with a dilated and immobile 
pupil (6) A lesion of the anterior part of the optic chiasma (usuallj 
a pituitarj tumour, or less commonly an arachnoiditis following 
head injurj) interrupts the Msual fibres from the two nasal half 
fields and thus gi\es rise to a bitemporal hemianopia Qinieall}, 
this henuanopm is rarclj symmetrical, for one side of the chiasma 
IS compressed earlier or more sc\erel> than the other Therefore 
one temporal field begins to be imadcd before its fellow, that is, 
vision IS lost within it sooner and more extensively Usually the 
loss of V ision first appears at the periphery of the upper quadrant 
and advances towards the macular area The lower quadrant is 
next invaded Thus a full licminnopia may be established m one 
eye while in its fellow only the upper temporal quadrant shows a 
defect I inallj, as compression increases, tlie nasal field is invaded 
and vision in one eye is totally lost at a stage when t|ie opposite 
field show s only a temporal defect 

(c) Lesions of tlic optic tract, commonly tumours lead to a 
homonyTiious hcminnopia of the crossed half fields This begins 
peripherally and extends centrally, finally “ splitting the macula " 
It has been taught tint tract hcminnopm differs radiation 
hcmianopn in that in the former the macula is “split,’ while in 
the latter macular acuity is spared This is probably not the case, 
for the study of the progressive hcmianopias of tumour indicate 
that ultimately in both instances the macula is finally involved 

(d) Lesions involving the optic radiation (tumour or vascular 
lesion) also lead to a crossed horaonyunous hemianopia Temporal 
lobe tumour or abscess may mtcnaipt the temporal loop and yield 
this result and frequently the defect first appears as an upper 
quadrantic defect in the crossed homonyanous half fields 

In both tract and radiation hemianopia the impairment of v isual 
function occurs m the follow mg order colour vasion, form v ision, 
and appreciation of mov ement The accurate determination of the 
various defects m the v isual fields requires tlie use of a perimeter 
or a Bjerrum screen hut a simple method of determining the 
presence and form of defects by confrontation is describe on 
page 335 

In respect of the pupils it is usually taught that in a tract 
hemianopia illumination of the blind half of the retina yields no 
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pupil reaction (hemianopic pupil reaction), while illumination of 
the seeing field yields a normal reaction of the pupil to light The 
difficulties in restricting illumination to the half retina deprives 
this test of any great practical value In rare cases of total blindness 
from a bilateral destruction of the visual cortex (occipital blmdness) 
the pupil reactions remain intact. 

Ocular Movesients — ^Brief reference may here be made to the 
orgamzation of these movements and to their disorders, because the 
generalizations already made in respect of the motor system do not 
apply ^vithout qualification to them Their cortical representation 
IS topographically separate and distinct from that of other move- 
ments, and IS situated in the frontal lobe cortex anterior to the so 
called “motor cortex” (see Fig 10) The division of ocular muscle 
innervation into upper and lower motor neurone types holds, as 
for other voluntary movements, but under normal conditions 
perhaps the majority of eye movements are reflex and not purely 
voluntary Put in another way, we may say that attention plays 
relatively little part in their initiation, and they are largely reflexly 
induced , the exciting stimuli arising m the retinae and vestibular 
and auditory nervous apparatus There has arisen m consequence 
“ centres” for the co ordination of ocular movements in the brain- 
stem, closely connected with and adjacent to the nuclei of the 8rd, 
4th and 6th cramal ner\es The movements innervated from the 
cerebral cortex and from the brain-stem centres referred to are 
CO ordmated movements, invoK mg the harmonious action of several 
external ocular muscles, and of internal ocular muscles {eg the 
contraction of the pupils in convergence), and they consist m con- 
jugate movement of the eyes m a lateral or vertical direction m 
which the visual axes remain parallel, and. in convergence TJic 
nuclei and issuing nerves (3, 4, 0), on the other hand, constitute the 
low er motor neurone and innervate muscles as such and not move- 
ments m the sense of co ordmated movement in% olving reciprocal 
innervation 

Symptomatology — ^From all this it follows that we ha^e two 
types of paralysis where ocular movements are concerned, an upper 
and a lower motor neurone type, the former a parafj sis of mo\ ement, 
thelatteraparaljsisof muscles Intheformer,sinceonlyco ordmated 
mov ements are lost, there is neither diplopia nor squint, while m the 
latter both are characteristically present unless there is complete 
external ophthalmoplegia It is usuil to speak of the upper motor 
neurone type of paralysis as a supranuclear paralysis, and of this 
there are two varieties, one when the voluntary initiation of con- 
jugate mov ements are lost, hut such movements can still be ev oked 
by reflex stimulation , the other when such movements are totallj 
lost and cannot be elicited by any means The former occurs, 
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usually as a temporor} phenomenon, m lesions producing sudden 
hemiplegia (npoplcxj from aascular lesion), and consists in a 
>\enkncss or loss of conjugate deviation of the ejes to the side away 
from tilt lesions The latter is seen in lesions of the dorsal (teg 
mental) region of the midbroin and pons 
A charnctcnstic sign of a lesion involving the quadrigeminal 
region of the midbram (such as pressure from a superjacent pineal 
tumour) is a loss of upward deviation of the ejes, the pupils being 
often dilated and immobile In pontine lesions near the sixth nerve 
nucleus there may be paralysis of conjugate dev lation of the ej ts to 
the side of the lesion, indeed the cy cs may be permanently deviated 
away from this side Gross lesions in the brain stem may, of course, 
produce supranuclear and lower motor neurone types of paralysis, 
and in this case squint and diplopia may be added to the conjugate 
paralyses 

The symptoms that ensue upon paralyses of isolated ocular 
muscles arc described on pagc25Cmthe chaptcrdealingvvith cranial 
nerve affections 

The Speech Functiov Obcanizatios and SYMPTO^^ATOLOO y 

I Organization —Physiologically considered speaking and writ* 
mg are movements, but psychologically considered they are the 
production of symbols that m the expression of thought we use to 
refer to things A w ord has no meaning until it is used by a tlunker 
to refer to, that is, to stand as a sign for, something 

In addition to what we may call this referential function of 
speech it has also an emotive function m which words are used not 
to make a proposition but to express or to arouse feehng The 
simplest example of this usage is an oath which is an interjection, 
an explosive sound 

In general our use of words combines both these functions more 
w idely than w e commonly suppose Slany propositions are verbally 
elaborated so as to create some desired impression, or are cast m 
verse to arouse emotion In a purely scientific statement the 
referential use of words is paramount, but m politics poetry and 
philosophy their use is often largely emotive 

ClimcaUy, as we shall see, the dwtinction is of some importance 
for m disease affecting the speech function referential speech is 
much more severely impaired than emotive 

^\liile speech is thus ultimately a psychological function it has an 
anatoinical and physiological basis anatomical in. respect of the 
neurones concerned m the reception of speech sounds and in the 
performance of speech movements, and physiological m respect of 
the activity of these neurones , a fact illustrated by the speech- 
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lessness that may eixsue upon a small local lesion m a certain part 
of the left cerebral hemisphere 

Acquisition of speech by ike tnfani — The physiology and psj eh 
ology of the speech function are thus seen to be but different 
aspects of the same problem, and while neither aspect is yet fully 
understood, a few quite simple generalizations may be made con 
cerning the acquisition of speech by the infant The articulate 
sounds he hears become associated in his mind with the objects 
and eients that come to occupy his attention at the time these 
sounds are uttered by those who care for him These sounds 
leave their traces m his cerebral cortex, or to speak psychologically, 
are remembered by him They become part of a context m his 
mind, so that the repetition of the sound calls up m his mind the 
associated object or event Thus, the articulate sound becomes a 
sign or symbol which the infant interprets and m so doing makes 
the first step in the acquisition of speech 
The ^ord “mummy” calls up m his mmd his image of his 
mother, while conversely the sight of his mother evokes the 
symbolic sound “ mummy ” 

Later, under the directing influence of these auditory memories 
and associations, the infant himself attempts and finally learns to 
utter these sjmbohc sounds, thus making his first essays in the 
verbal expression of thought, which is articulate speech 
As his learning progresses, ever more sounds acquire symbolic 
value for him, vhile the traces of an increasing number of patterns 
of motor innervations of such sounds are laid do\vn in his cortex 
In the acquisition of reading and writing, visual symbols and 
those patterns of motor innervation that underlie VTitmg occupy 
the place taken by auditory symbols and articulate speech m the 
brief statement made above 

Both physiological and psychological terms have been used in 
this introduction This mixture of categones has been deliberate 
and will serve to emphasize that in them speak but of 
modes of approach to a smgle problem 

So far nothing has been said of gesture, which may play a great 
part m the communication of thought and feeling Within its 
somenhat narron limits it remains the most unequiiocil form of 
“ speech ” there is 

short, the study of speech is a science of symbols and of 
s> mbohe thought, and much of the difficulty and misunderstanding 
that arise in the communication of thought by speech are due to 
subtle and often imnoted dilferences in the meanings given to our 
sjTnbols by dilferent persons How easily this maj occur in the 
use of abstract names, such terms as truth ” and “ beauty ” with 
their numerous and often mdefimte sluides of meaning well illustrate 
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Anatomically the neurones subserving speech he withm n fairly 
>\cll defined region of the left ccreb^ral hcmisplierc, bounded 
anteriorly by the seeond and third frontal convolutions and by the 
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In this diagram the cortical functions described m this chapter are gii'ea their 
topographical representation 

The lateral aspect of the left hemisphere The motor area extends over the 
ascending frontal con%olatiOQ and the cortical region immediateljr anterior to it 
At the pcMtenor end of the second frontal convolution is a region m which eye move 
ments are represented Both this and the motor cortex proper are indicated by 
stippling The sensory cortex is more extensive and includes the ascending frontal, 
superior parietal and angular convolutions (After Henry Head) 

At the foot of and ontenor to the aeowding frontal convolution is the so-called 
motor speech centre, Broca’s convolution (B } 

In the first temporal convolution of this hemisphere is the auditory word centre 
(Aud W ) and m the angular gyms the visual irorf centre (Vis W ) 

The visual cortex just extends on to the lateral aspect of the hemisphere at the 
occipital pole F 1, 2 and 3 Fuat, second and thi^ frontal convolutions T 1 
and 2 First and second temporal convolutions. B P L Superior ponotol lobtile 
GSM Supramarginal convolution G.A Angular convolution. 

angular and first temporal convolutions posteriorly, the whole 
having a roughly quadrilateral form as viewed on the convexity of 
the cerebral hemisphere. 
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Physiologically, the hearing and seeing of ^\ords are sensorj 
impressions, while speaking and writing are co ordinated move 
ments These sensory impressions and movements conform to the 
general laws characteristic of sensation and motion Lesions inter- 
rupting the appropriate sensory or motor paths will interfere with 
the reception of speech sounds or with the performance of speech 
movements The motor cortex and pyramidal tract innervate these 
movements and a lesion involving the latter will, as part of the 
ensumg paralysis, affect speech movements, producing a disorder 
of articulation (dysarthria, or anarthria) as well as of other move 
ments in which the same muscles may take part 

A disorder of articulation is not, strictly speaking, a disorder of 
the speech function, nor is the cutting off of sensory impressions, 
auditory or visual, able of itself to produce a true speech disturb 
ance The speech function is not a property of the cortical pro 
section areis, seusoiy or motor, that w, the areas to and from 
which the long projection tracts pass, but of association areas 
adjacent to them m the cerebral cortex In these the traces of 
articulate sounds heard or ^vtlttcn words seen, and the sensory im 
pressions left by past speech movements are laid down and retained 
Similarly, within association areas adjacent to the motor cortex 
are stored the impressions left by the performance of previous 
speech movements , the patterns of speech movements Such 
association areas (eupraxic centres) functionally connected with the 
motor cortex exist in respect of all learned purposive movements 
In them are stored what we may call the motor habits of the 
individual, and these they transmit to their executive mechanism — 
the motor cortex — under direction of the receptive association 
areas already mentioned The mosaic of simple movements 
represented in the motor cortex is at the disposal of the eupraxic 
centres which utilize them for the almost infimte number of com- 
binations and permutations of movements of which the individual 
IS capable, much — if we may use a somewhat analogous process for 
comparison — as the roll of music in a piano player imposes a 
desired melody upon the instrument The eupraxic centre con 
ccmed in articulate speech lies immediately anterior to the lower end 
of the left motor cortex and has long gone by the name of Broca’s 
com olution 

Physiologically considered, therefore, the speech function is sub 
served by the neurones of these association areas, and any lesion 
cutting them off from the projection areas or a lesion w ithin them 
and isolating one part from another wiU produce a true disorder of 
speech, either on the sensory (receptive) side or on tlie motor 
(expressive) side, or on both 

Thus on the sensory side sudi a leston, irhile leaving the hearing 
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of word sounds or the seeing of A\ritlcn words intact, will deprive 
the individual of the power of understanding what be hears and 
sees Word sounds have lost their sign value and have no sigm 
ficance Such a condition is spoken of as “ word deafness,” and 
on the visual side as “ wortl blindness ” 

On the motor side a lesion damaging the appropriate cupraxic 
centre will leave the speech musculature incapable of forming 
words, that is, of making speech movements, but will leave them 
normally able to perform any of the other movements in which 
thej take part The traces of previous speech movements are lost 
and the affected individual cannot activate the motor cortex for 
their production though he can activate it for other movements 
cmplov mg the same muscles 

Ihe condition m which the individual does not comprehend 
spoken or WTittcn words is known os rccepUie or sensori/ aphasxa, 
that m which he cannot moke speech movements is known as 
expressiie or niofor aphasia In the ease of writing movements we 
speak ol agraphia 

Consideration will show that both sensorj and motor apliasia 
arc but special examples of more general defects Thus we some 
times encounter a condition m which the subject no longer rccog 
nizcs tlic nature or use of a familiar object which he sees perfcctl) 
To this defect the name agnosia is given Sensorj aphasia (word 
deafness and w ord blindness) is but a special form of agnosia W e 
also see from time to time an individual who, knowing the nature of 
some familiar object and having neither paraljsis, atox} of move 
nient, nor sensory loss, jet cannot perform the movements appro 
priate to the use of this object Tins condition is known as motor 
apraxia Jlotor aphasia and agraphia are but special examples 
of motor apraxia 

Pathologically both motor and sensorj aphasia are only sjTnptoms 
and result from lesions of any kind — thrombosis, tumour, abscess, 
degeneration — within the appropnate cerebral region, that is, 
wnthin what has been called the speech quadrilateral in the left 
cerebral hemisphere 

Lesions involving the anterior end of the quadrilateral affect 
expressive speech predominantlj , those involving the posterior 
end the receptive aspect of speech Thus cases of speech disturb 
ance fall roughly into two groups, motor and sensory 

2 Symptomatology. — Motor Aphasxa is associated with lesions 
mv olving Broca’s conv olution In its mildest form it consists in a 
loss of names The subject cannot find names in his spontaneous 
conversation, cannot give names to familiar objects presented to 
him, and seel^ to remedy the defect by periphrasis Thus he calls a 
pen ‘ what j ou WTite with ” Although thus unable to find names, 
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he immediately recogmzes the lost word when it is supphed to him 
If some familiar object be presented to his \new and he is asked to 
name it he is unable to do so ; but when a series of names is said 
aloud to him he rejects the wrong ones and assents immediately he 
hears the correct one That his memory for names is intact can be 
seen also by givmg him simple orders These, if he be not paralysed, 
he can carrj out, thus reveabng that the comprehension of spoken 
speech is intact. 

In the mild degree of aphasia thus exemphfied the capacity to 
construct a sentence, though one largely shorn of names, remains ; 
but in more severe degrees even this is lost and the subject may be 
reduced to the recurring utterance of a single word such as “ yes, 
yes,” which he uses on all occasions, sometimes seeking to lend lus 
utterance meaning by varying the inflexion of his voice or by 
accompanying gesture 

In addition to this loss of words, most aphasic subjects — though 
their comprehension of spoken speech is normal or relatively good 
— cannot read This defect is most conspicuous m poorly educated 
persons not used to much reading It is supposed that such per 
sons when reading say over to themselves the words as they follow 
the lines of ^vriting, and the motor aphasic not having the power 
even of this internal speech cannot read 

Sensory Aphasia — The symptoms here also vary m sevent) 
Essentially they consist in an impaired or lost comprehension of 
spoken speech The subject hears the words said to him, but these 
are de\ oid of sign value , they mean nothing He cannot read for 
he cannot understand the words he sees 

Since the motor side of the speech mechanism is directed by the 
receptive or sensory side, it follows that expression is also dis 
ordered in sensory aphasia The subject may have plenty of words 
at his disposal but they are the wrong words The eupraxic centre 
is abnormally activated and m its turn transmits the wrong speech 
patterns to the motor cortex Not only may wrong words be 
uttered, but words may be badly arranged and a jargon speech 
ensue The patient being word deaf is unaware of his mistakes 
Owing to his word deafness the subiect cannot ay^ropuntely 
to questions and cannot carry out spoken orders He may have 
names for familiar objects but they are the \vrong names, though 
he fails to recognize his errors 

Pure forms of aphasia are not commonly met with , this is perhaps 
more especially the case with sensory aphasia, which is often accom 
pamed by some loss of motor speech A relatively pure motor 
aphasia, on the other hand, is not so rare An inability to write, 
from loss of words in the motor aphasic and from errors in ords m 
the sensory aphasic, accompanies the disorders of articulate speech 
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In resjKct of other functions than speech the symptoms of motor 
npravia and agnosia result from lesions mvoU ing association areas 
adjaeent to but not identical with those for speech Each purposiv e 
mo\ ement complex may be said to have its private eupraxic centre, 
and each group of sensory impressions that has acquired significance 
Its private cerebral representation Hence we may sec a grade of 
motor apraxia in which some purposive movements are lost, others 
retained Tlie lesions underlying motor apraxia are situated m the 
frontal lobe immediately anterior to the motor cortex, those under 
lying agnosia in association areas adjacent to the sensory projection 
areas of the cortex Agnosia and apraxia are investigated by giving 
the individual familiar objects ond watching his capacity to recog 
nize their nature and use, and his power of making the movements 
appropriate to this use Also, m the case of motor apraxia, by ask- 
ing him to perform certain familiar movements, such as clapping 
lus hands, beckoning, turning a key, etc These he cannot do to 
order, though he may be seen to perform them unthinkingly The 
more fully deliberate and voluntary such a movement is the more 
seriously is it prone to be disturbed, the more automatic it is the 
less it 18 impaired 

This brings us back to the distinction already drawn between 
referential or intellectual speech on the one hand and emotive 
speech on the other The former is most voluntarj , the latter most 
automatic, the former most severely disturbed m aphasia, the latter 
least severeiv 

In all aphasic patients certain general features ate to be noticed 
The expression and exchange of thought are impaired and thought 
itself accordingly damaged, and this even though it may be possible 
to think without words There is thus the appearance of some 
intellectual impairment m all but the mildest forms of aphasia 
Further, there is a tendency m aphasic subjects to repeat words, and 
to repeat a movement already earned out to order when some other 
movement is asked for Tlius a man asked to close lus ey es does so 
He IS then asked to put out his tongue He may respond by again 
closing his eyes Tlus tendency which betrays some mtellectual 
disintegration is known as perseveration 

Disorders of articufation faff, fike those of other mov ements, into 
categories of upper and lower motor neurone types 

The terms dysarthria and anarthria are applied equally to both 

The Pituitary IHfotualamus Complex 
Organization and Syjiptomatologv 

Amongst tlie v aneties of mtracranial tumour that will engage our 
attention in a later chapter, are those that involve — either duectly 
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or by compression — the pituitary body and its stalk and the 
hypothalamus 

Not only are these structiures related embryologically and 
topographically, but their functions are closely linked Our 
knowledge of the last named is recent and as yet incomplete, "ulule 
taking them as a whole their apportionment betueen pituitary 
bod> and hypothalamus has not yet in all respects been con 
clusi\ ely decided Further, the lesions of disease rarely affects one 
of these structures, leaving the other intact This is particularly 
true of tumours which characteristically produce disorders of 
function over a wider region than that of their anatomical extent 
Therefore a full discussion of pituitary and hypothalamic actl^ itics 
is not within the compass of this book Nevertheless, the follon ing 
brief summary of what is now generally believed may be given 

Anatomy and Physiologv — ^The pituitary body consists of a 
glandular pars anterior and a pars intermedia, both dern ed from the 
embryonic craniobuccal (Rathke’s) pouch, and a neural pars posterior 
derived from a downgronth of the floor of the third ventricle which also 
provides the pituitary stalk A collar of cells derived from the pars 
anterior surrounds the base of the pituitary stalk and is known as the 
pars tuheraUs 

In the pars anterior are cells of three types, named according to their 
reaction to dyes as chromophobe, acidophdc and basophile cells The 
chromophobe cells are ordinanlv the most numerous, possess a non 
granular cytoplasm and ha\e as far os is known no secretion It is 
believed that they are precursors of both acidophile and basophile cells, 
and that in a normal secretory activity they become either acidophile 
or basophile according to the physiological conditions pre\ ailing at the 
time {eg puberty, pregnancy, climacteric), retummg again to the 
chromophobe type when exhausted by secretory activity and the dis 
charge of their granules 

The physiological actn itj of the pars anterior depends therefore upon 
that of the acidophile and basophile cells, which between them produce 
a number of hormones These control bodily gtowth, the development 
and activity of the gonads and breasts and the activity of the thyroid 
gland They also regulate carbohydrate metabolism Rach of these 
hormones has its appropriate name, anrf their ah'ocation to the two types 
of cell present has not been finally decided, but it is probable that the 
acidophile cells arc concerned in bodily growth and the basophile cells 
in that of the gonads The hormone regulating carbohydrate metabolism 
IS spoken of as “ diabetogenic,” and its role is to regulate the absorption 
of glucose from the gut and to control the utihzation of carbohydrate 
reserves Together with the secretion of the adrenal cortex it antagon- 
l^es the action of msulin 

Of the physiological actia ity of the pars intermedia and pars tuberahs 
nothing precise is known 

The neural pars posterior is closely associated w ith the hj’pothalamus 
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and receives an innervation from the supraoptic nuclei which regulates 
Its secretory actmty, for the pars posterior is also a gland of internal 
secretion Its two hormones are the oxjtocic which influences uterine 
contraction, and the vasopressor or “antidiuretic” hormone This 
controls water balance hj regulating the retention of water bj the 
kidne> tvibules CnTbobjdmle metabolism is also influenced by llie 
secretions of the pars posterior 

The hypolhnlam us is the small region of the brain beneath the thalamus 
and surrounding the third ventricle Not onlv docs it regulate pitmtorv 



A diagram representing a mesial Baciltal section of tl o braiii*«tem 
and region of the tiurd venlnelo Tl osituat on of U e nuclei of thn 
1 ypothalomus m tl e walls and floor of the third voitncle is repre 
sented by (he dotted area The stalk and three portions of tie 
pituitary body are also diagraminatically represented 


actmtj but it bas important tunctioos as a srabcorticat co ordmating 
centre of the autonomic nervous sj'stem This sj stem probvblj lias two 
distinct representations vntliin the hypothalamus, one for the sjTnpath 
ctic and one for the parasympathetic component, and between the two 
there are reciprocal functional relationships Temperature control ancl 
the regulation of sleep are functions of the hj’pothalamus 
To<’cther, the pituitarj bodj and the hj'potlialamus have been called 
the diencephalo hypophj'seal mechanism, and it is the functions of this 
as a physiological whole that ore commonly disordered In tuniourv 
rather than the functions of either component singlv 
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Symptomatology — ^From the foregoing it is clear that a number 
of defect symptoms must arise from disease or injury of the pituitarj 
and hypothalamus The most important of these are as follows — 

Diabetes tnsipidus — This ensues uhen the ner\e fibres from 
supraoptic nuclei to pars posterior are interrupted, pro\ ided that 
the pars anterior remains intact The polydipsia that accompanies 
polyuria is probably secondary to this Glycosuria is a less common 
defect symptom 

Genital dystrophy — This includes failure of the sexual glands and 
of the secondary sexual characteristics to develop, or, if these are 
already mature, their regression Impotence and amenorrhoea are 
expressions of this failure 

Disorders of growth — ^These are attributable to mvoUement of 
the pituitary, and include the effects of diminished function eg 
infantilism and Frohlich’s syndrome (dystrophia adiposo gemtalis) 
The latter syndrome consists of absence of sexual development, 
obesity and sometimes diabetes insipidus and somnolence Excess 
of acidophile secretion leads m infancy to gigantism and m later life 
to acromegaly 

Disorders of sleep and of temperature regulations are regarded as 
hypothalamic symptoms Somnolence is the common sleep dis 
turbanee Hj'perthermia may be seen after operations involving 
the hypothalamic region 

The pathology of these various symptoms and s>Tnptom com 
plexes IS discussed in chapter III (page 79) 

The Cerebrospinal Fluid 

This fluid IS a secretion of the choroid plexuses It escapes from 
the ventricular system via the foramina in the fourth ventncle and 
enters the basal cisterns of the subaraclinoid space It passes 
thence through the opening in the tentorium and over the surface 
of the cerebral hemispheres It leaves the subarachnoid space 
through the arachnoid mUi which penetrate the walls of the dural 
sinuses and deh\er the fluid into the venous blood The mam 
ftmetron of thrs iSarcf is pro&ahfj £o provrefe a water beef for ffle 
brain and cord, but it is also a medium into which cells and sub 
stances m solution may pass from the perivascular spaces of the brain 

It is a clear, colourless sabne fluid at a normal pressure of from 
GO to 150 mm of water As obtained by lumbar puncture it con- 
tains up to 5 lymphocytes per c mm and its chemical composition 
IS as follows — 

Protein 0 01-0 02 per «nt (10 to 20 mgm per 100 c c ) 

Glucose 0 05-0 08 per cent (50 to 80 mgm per 100 c c ) 

Clilondes 0 72-0 75 per cent (725 to 750 mgm perlOOcc) 
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Of the protein content Albumin is the mam constituent, being 
nlwnj s nbo\ e the globulin content c\ cn when both are in excess 
Changes may occur in the fluid cither as a result of altered secretion, 
or because of the additions to it os it fills the subarachnoid space 
Apart from such changes in composition, its pressure, as determined 
by the manometer on lumbir puncture, may also vary, rising i^ith 
raised intracranial tension 

To say that lumbar puncture and the examination of the cerebro 
spinal fluid should be a routine part of a neurological examination 
would be to overstate the cose In many circumstances diagnosis is 
possible without this procedure, in others it is not capable of throw 
mg additional light upon the clinical problem under consideration 
To tnhe but two common affections of the nervous system, epilepsy 
and disseminated sclerosis, lumbar puncture can but rarely be 
essential to diagnosis, and when the clinical evidence is conclusive 
tliere can be no justification for performing it It is often a painful 
procedure for the patient, and occasionally a dangerous one On 
the other hand, it may be essential for complete diagnosis to deter 
mine the composition or the pressure of the fluid, or to dram the 
theca as a measure of treatment The object of this comment is to 
stress that discnmmation should gov cm the emplojonent of lumbar 
puncture It is an accessor) method of diagnosis, designed to 
complete the evidence afford^ by clinical examination when this 
evidence is msufllcient It is not a short cut to diagnosis, not a 
substitute for clinical investigation 

Uic various significant changes in the fluid will be discussed under 
the appropriate headings 

The Performance of Lumbar Puncture — ^The patient should remain m 
bed for from 12 to 24 hours after puncture ITie needle used should be 
about 8 cm long and from 1 2 to 1 5 mm in diameter It should liave 
a short bevel and the Iiandte should be flattened m the same plane os 
the bevel so that this can be passed into the theca facing dovniwards 
The stj let should fit and should not be withdrawn until the needle has 
readied and penetrated the theca Tlie patient is placed lying on his 
side w^th the hips near the edge of the bed and his legs fully drawn up 
The head should be on the same horizontal level as the sacrum and the 
chin as near the knees as possible The plane pf the back should be 
V ertical The needle is then passed m between the 3rd and 4th lumbar 
vertebrae and tins interspace usually lies on a Ime drawn between the 
highest pomts of the iliac crests The needle is thrust forwards and 
shghtlj upwards and should reach the spmal canal at a depth of iiom 
4 to 6 cm 'WTien it is thought that the theca has been pierced, the 
stylet should be withdrawn If no fluid is obtained, the bevel should 
be turned through a quarter circle Tlie needle should not be partlj 
withdrawn and pushed in again if fluid does not escape at once, as 
this often leads to damage to veins, a blood stamed flmd, and severe 
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headache for the patient If the needle encoxmters bone, it should be 
almost •wholly withdrawn and thrust m again 
It IS advisable to anaesthetize the skm and the track of the needle 
by the mjection of 2 or 3 c e of a 1 per cent solution of novocain before 
inserting the lumbar puncture needle 
Intrathecal Pressure — Tlie mfonnation yielded by lumbar puncture is 
mcreased by the routme use of a manometer The manometer devised 
by Greenfield consists in a 30 cm length of thermometer tubmg of such 
a bore that it will hold from 1 5 to 2 c e It is graduated m half centi- 
metres, and can be attached by a piece of fine bore rubber tubing to a 
two way stopcock which fits into the handle of the puncture needle 
\Vhen a block m the spinal subarachnoid space is suspected, as m the 
case of spmal cord compression, it is advisable to test the presence or 
absence of normal communication between the ventricular system and 
the mtracranial subarachnoid space on the one hand and the lumbar 
cistern on the other This is effected by compressmg both jugular vems 
m the neck when the manometer is connected with the lumbar cistern 
through the needle Normally this compression is at once followed by a 
quick nse m the mtrathecal pressure and an equally rapid fall when the 
compression is reheved {Queckenstcdt’s phenomenon) With spmal 
subarachnoid block the nse is slight and slow This test should not be 
performed imtil the level of the fluid m the manometer has become 
stationary and the patient is quiet 

THE TISStTE REACTIONS OF THE NERVOUS SYSTEM 

The nervous system consists of nerve cells and their processes 
set in a supporting frameivork of neuroglia and blood vessels A 
disease process may ongmate m any one of these elements, but 
the remaining elements become secondarily involved sooner or 
later, and m some chrome processes this secondary reaction, when 
it IS of the neuroglia, may dominate the histological picture 

Amongst the vanous structural abnormahties to be found m 
the nervous tissues we have defects of development (agenesis), 
defective vitality and premature decay, changes due to chemical 
action (anoxaemia, toxms, chemical poisons), inflammatory changes, 
new growth formation and meningeal lesions 
These vanous abnormahties ore revealed by changes in the 
appearance of nerve cells, nerve fibres, and neuroglial elements 
Anatomical — ^Tlie nerve cell varies m appearance accordmg to the 
stainmg reagents used to demonstrate its features Thus, when stained 
with toluidm blue (NissI method) the cell shows a nucleus with contained 
nucleolus, and the cytoplasm may contain large granules, the Nissl 
granules Stamed by another method, the cell body is seen to be 
traversed by fine neurofibnls which are contmuous with those m the 
axones and dendrites Other structures m and immediately around 
the cell are revealed by other methods, but of these it is not here 
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nccessnry to spcnk The nerve fibre consists of fine neurofibnls embedded 
m a fluid axoplasm At each node of RanMcr the fibre undergoes a 
narro'wing 'which gi\es it as a whole a segmented appearance In the 
central nervous sjstcm, as m the peripheral, all but the very finest 
fibres have a myelin sheath, while the peripheral fibres have also the 
ncurilemmal sheath with its nuclei 

Tlic neuroglia contains cells of three mam types ajlrocyits, ohge- 
dendrocytes, and mierogUa The first named cell possesses fibrillar 
processes at the distal ends of whicJi arc “ sucker feet ” These feet 
are attached to adjacent nerve cells or to capillarj walls, and by means 
of these attachments the astroc> tes and the blood vessels form a sort 
of skeletal framework for the nervous system The oligodendrocytes 
arc the most numerous cells m the nervous system and they are most 
abundant in white matter, where they he m rows between the nerve 
fibres In the grey matter they he around nerve cells To them has 
been attributed a nutritive function in connection with the myelm 
Both these tyncs of cell arc ectodermal in origin Tlic microglia, on 
the other hand, is a cell of mesodermal origin vrliich first migrates into 
the central nervous system of the embryo at full term From the 
microglia are derived the plmgocytic cells of the brain and cord (com 
pound granuhr corpuscles, or scavenger cells) 

Pathological — The study of the nerve cell by the Nissl method 
reveals a small number of types of abnormal change m disease and 
injury of the nervous system The most familiar of these goes by 
the name of chromalohjsis and corresponds to the cloudy swelling 
of cells elsewhere in the body The cell becomes sphencal, the 
nucleus also swells and may become eccentrically placed The 
Nissl granules become indistinct and undergo some degree of dis 
solution This change is produced by a great variety of disease 
processes, by high fever and by exliaustion In its milder grades 
it IS a reversible change, but it may' also be the initial stage of a 
destructive process Under the influence of various intoxications 
and infections the cell shows what is known as the chrome cell 
change In this the cell body and nucleus are slirunken and the 
Nissl granules may disappear The process may go on to the 
destruction of the cell Since it is also seen as a result of ischaemia 
it IS sometimes spoken of os the ischaemic cell change In acute 
necrosis of the cell, ns m cerebral thrombosis 'wnth infarction, the 
cell swells, its Nissl granules and neurofibnls disappear, and the 
nucleus and cy toplasm take on a homogeneous appearance Dead 
nerve cells undergo liquefaction and the products of destruction \ 
are removed by phagocytes In elderly persons the cell body 
contains brown pigment granules 

The reaction of the nerv e fibre to disease is umform The my elm 
sheath breaks up into fatty granules and sooner or later the axis 
cylinder fragments and disappears 
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The neuroglia always reacts to nerve cell damage, and all three 
elements are involved m the response In mflammatory, de 
generative, and vascular lesions the astrocytes swell, lose their 
processes and multiply amitotically The new cells then form 
fibrils and become what are known as “ spider cells ” Their 
function IS to replace destroyed parenchymatous tissue and to 
surround and wall off infective and degenerative foci In an 
infarct the spider cells form a ghal scar in which, when it is of 
some duration, the fibrils predominate 

The oligodendrocytes are very sensitive to any pathological 
process in the brain, and swell and proliferate in response to it 
They may collect round damaged nerve cells The microglia cells 
also react to damage to nerve cells and fibres They swell, pro 
liferate and become amoeboid They ingest particles of broken 
down cells and myelin and carry these to the perivascular sheaths 
of the blood vessels, forming an important element in the pen 
vascular infiltration seen in inflammatory and other destructive 
lesions In severe pathological changes, cells of vascular ongin 
also appear in the nervous system, namely, lymphocytes and plasma 
cells, and these are also to be found in the cuffs of cells which fill 
the perivascular sheaths and surround the small blood vessels 

After infarction, the glial reaction forms a network of fibnls 
which fill the place left vacant by destroyed nerve cells, or form a 
filamentous network in cystic cavities 

The changes thus briefly summanzed are seen m varying form 
throughout the entire range of diseases of the nervous system, 
and thus the microscopic appearances encountered are relatively 
limited in character Wc cannot always correlate any particular 
mode of reaction mth a single aetiological factor, and the abnormal 
appearances in nervous tissue may change considerably during the 
course of a single pathological process if this last long enough 
Thus in an early focus of disseminated sclerosis we see a region of 
demyelination of nerve fibres, the myelin globules being ingested 
by amoeboid microglia cells which tend to collect in local pen 
vascular spaces The astrocytes in the focus are swollen and 
multiplied, and lymphocytes and plasma cells may be seen The 
blood \ essels are normal and the denuded axis cylinders for the 
most part intact In an old focus, after the secondary ghal reaction 
has developed, w e see the typically sharply outlined patch of 
sclerosis of irregular shape The degenerated mjelin has gone 
The proliferated astrocytes with their fibrillary processes form a 
dense feltwork, a scar, and the blood vessels may have undergone 
some hyaline change A certain proportion of the denuded axis 
cylinders has disappeared 

In such an essentially degenerati\e jirocess as motor neurone 
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disease the primary loss of pyramidal nerve fibres and of motor 
nerve cells is not followed by so active a response on the part of 
the glial elements as m the disease just described, but even here 
there is some gliosis 

Another factor m the variations seen m the morbid histology of 
nervous diseases is the wide variation of normal structure Ihus, 
the cerebral cortex itself vanes widely from region to region 
in its cell forms, cell arrangements, nerve fibre and ghal content 
and arrangement Still greater arc the differences between this 
region and the cerebellar cortex, or the basal ganglia Therefore, 
in assessing the changes seen under the microscope, due emphasis 
lias to be laid upon the regions of the brain m which the changes 
are found 



PART II 


DESCRIPTIVE ACCOUNT OF THE MORE COMMON 
DISEASES OF THE NERVOUS SYSTEM 



CHAPTER III 


SPACE-OCCOPyiNG LESIONS WITHIN THE SKULL : 
TUMOUR, HAEMATOMA, ABSCESS 

G eneral considerations —New growths of the brain 

and its coverings provide the majority of such lesions, but 
abscess and haematoma have also to be included m the 
category of space occupying or expanding lesions With a reserva 
tion m the case of certain gliomas all these lesions form an addition 
to the normal bulk of intracranial contents, and since the skull is a 
rigid container of fixed volume, certain mechanical consequences 
follow from their presence and expansion Hence all three have 
much m common in their symptomatology and may at times be 
difficult of chnical differentiation 

The Mechanism op Symptom Production 

It IS impossible to give a simple generalization as to the sequence 
of events by which, in tlie presence of a space occupj ing lesion 
mthm the skull, a nse of intracranial pressure is produced A1 
though the sum of the factors mvolved may be the same m every 
case vhen its entire course is considered, the relative importance 
of each factor and the sequence in which each comes into play 
must vary from case to case according to the situation and nature 
of the lesion Thus a tumour that from the outset blocks the 
cerebrospinal fluid outflow from the ventricular system must act 
somewhat differently from a tumour m one cerebral hemisphere 
that can produce such a block only late in its development There 
fore all simple mechanical explanations, whatever their inherent 
charm, sliould "be distrusted 

Room for an expanding lesion is first found by the expulsion of 
cerebrospinal fluid from the cranial cavity, and then by that of 
the fluid at the next lowest pressure, namely, the venous blood 
The total volume of the veins being much greater than that of 
the arteries, they can therefore be compressed down to about the 
volume of the arteries before any venous congestion occurs 

Sooner or later this point is reached, the circulation of both 
blood and cerebrospinal fluid is interfered mth and pressure v ithin 
the skull begins to rise 
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Venous congestion Jcads loan increased secretion of cerebrospinal 
fluid from the choroid plexuses, and nccess'irily also to a diminished 
re absorption of this fluid into the dural venous sinuses The \ olume 
of cerebrospinal fluid therefore begins to rise, and the cranial and 
spinal dural sac being relatively fixed m volume, pressure n ithm 
it rises Ihis leads to still furtber venous compression, and a 
vicious circle is established 

Turthcr complication is added to the situation vhen, owing to 
obstruction produced by the lesion, the outflow of cerebrospinal 
fluid from the i.cntricular system, or from some part of it, is 
reduced or blocked The ventricles then distend, compressing the 
surrounding brain, and a condition of mtemal hydrocephalus is 
produced Again, the great vein of Galen may be compressed 
and venous congestion thereby still further increased As has 
been stated, the sequence m which these different factors come into 
operation ^ aries from case to case 

Again, an asymmetrically placed tumour above the tentorium 
will tend to force one cerebral hemisphere against the dural par- 
titions within the skull and thus to produce an obstruction to the 
flow of the cerebrospinal fluid to the arachnoid vilh round the dural 
sinuses, through which it is absorbed into the blood 

The heightened intracranial pressure thus produced gives rise 
to what are known as t!ic general symptoms of a space occupying 
lesion The so called localizing signs which indicate the seat of 
the lesion owe their production to two factors namely, to local 
interference with blood supply and to the destructive activity of 
the lesion itself upon nervous tissue Of these two, the first named 
IS usually the more important, and it is probable that an impaired 
blood supply with its resulting anoxia is mainly responsible for 
the disorders m brain function that ensue If localized compression 
predommates at the outset the cUnical picture may open with the 
signs of a progressu e focal lesion of the brain, signs of a general 
rise of intracranial tension being sooner or later superadded , but 
if this raised pressure is fairly gcnerahzed from the outset the 
symptomatology is mainly or wholly such as to indicate raised 
intracraniaf tensroa, perhaps ginogno char to the Ajcafcradfon <r/ the 
original expanding lesion Ihe remarkable absence of localizing 
signs in the earlj dimcal stages of many cases of mtracranial 
tumour may thus be accounted for The normal range of intra 
cranial pressure, as measured by lumbar puncture, is from 00 to 
150 mm of water In the presence of an mtracranial tumour it 
may nse to SOO mm or even higher 

Of the symptoms of raised intracranial pressure not directly due 
to interference with the funcUons of the brain, headache is the most 
important The mode of its production is stiU matter of controversy, 
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some regarding it as due to stretching of the dural partitions, others 
as due to abnormal tension m the Trails of the cerebral blood 
vessels It cannot be direcUy correlated with a general rise of intra 
cranial tension since it may develop in a case of tumour when such 
general nse is not present, and it may be produced or increased by a 
lumbar puncture which lowers tins pressure It remains true to say, 
however, that headache is prominent amongst the general symptoms 
of a space occupying lesion within the skull 

The Symptoms associated with Raised Intracranial 
Pressure 

These consist of headache, papilloedema, sickness, progressive 
blunting of mental alertness and, less constantly, a slowing of the 
pulse rate 

Headache — Since we must regard headache as a common early 
symptom of a space occupying lesion within the skull, sometimes 
as the initial symptom, it is clear that m the first place the diagnosis 
of such a lesion may involve the assessment of a complaint of headache 
tn a sulyect xvho may present no abnormal physical signs on examina 
iion The possible complexity of the task needs no emphasis when 
we recall that a complaint of headache is amongst the commonest 
of all subjective symptoms, abke in the subjects of physical disorder 
as m the psychoneurotic In the latter it is a symptom of the 
greatest frequency, and a brief account of the features of psycho- 
logically determined “ headache” as encountered in the hysterical 
subject is an important first step in our present connection As is 
the case with most “ pams ” of this kind m psychoneurotics the 
“ headache ” is described in superlatives the pam is ” terrible ” 
or “ agonizing ” Its seventy and quality arc both described with a 
^vealth of metaphor, and such phrases as * hke corkscrews going 
through my head,” “ hke knives,” are common cliches Question 
mg as to the locality and character of the pain leads to ever more 
vague and florid statements untd it may be impossible to decide 

Tlie pam is usually spoken of as absolutely continuous, over 
periods of weeks, months, or even years It has never responded to 
medication — save possibly to heroin or morphia where these have 
been administered There is an animation and often a restlessness 
m the patient as she describes these sulfenngs, and evidence of a 
desire to create an impression of intolerable and disabling pain, and 
it IS obviously impossible to reconcile this state of affairs with 
long standing and intense^ physical suffering, or with the patient’s 
quite commonly excellent physical condition In short, the story 
is not one to be accepted at its face \ alue, but one to be regarded as a 
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(Iraniatiziition designed to expioss the p itient’s notion of how pim 
ought to be described and of how its Mctim might be expected to 
react The patient has to caiT> conviction to licrsclf on the one 
hand, to her friends and to her doctor on tJic other She achieves 
the first bj rejietition, the latter bj overstatement and gesture 
^^hnt we are dealing with is not true pain, but an image of pam 
conjured up by the patient and subjected to those processes of 
progressive elaboration to which mental images are prone This 
IS a state of affairs that analgesic drugs cannot be expected to 
mitigate, and with the exceptions mentioned they do not 
mitigate it 

A striking!) different picture is presented bj the victim of 
sev ere headache of phj sical origin The sufferer is clcarlj intensely 
preoccupied with his pain, and the questions and physical cxamina 
tion of the doctor arc as clearly an addition to his burden He 
observes a maiketl economy of movement and of speech, since the 
effort of both nggrav ntes his pam This is nev cr spoken of as con- 
tinuous ov cr long periods, since organically determined headache is 
never so continuous, but always subject to intermission over vary- 
ing periods of time if it be of long total duration Trccdom from 
pain IS admitted without emotional difficulty by the patient, and in 
his free penods he may wish, or attempt, to make some return to 
physical activity 

These two widely contrasting chmcal pictures must be within the 
experience of every practitioner of medicine The primary differen 
tiation of psychogenic “headache” from true headaclie once 
nclueved, it remains to consider the features usually presented by 
the headache of raised intracranial tension 

Its situation of maximal incidence vanes from case to case and 
has no reliably localizing value in respect of the underlyang lesion 
It IS tlirobbing m character, is apt to be increased by physical 
exertion of any kind or by stooping, it frequently develops during 
the night, awaking the subject m the early morning He may ob 
tain relief by propping himself up in bed Although at first mter 
mittent, the paroxy sms become more frequent and more severe, 
and are at times accompanied by lomiting, the el/ort of nbich 
aggravates the headache still further ith great rise of tension 
within the skull the paroxysms may be of frightful intensity, the 
patient clasping his head in lus hands and crying out Such ac 
cesses are of grave import and herald an early fatal issue unless 
effective and radical measures to rebeve pressure can be adopted 
hrom such an attack the patient may pass mto coma 

This progressively downward course may be compressed within 
the period of v ery few w eeks, or may spread over many months 
Gradually there are added to it other indications of the presence 
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of an expanding lesion sickness, apath}, dronsmess, blurring of 
vision, defects in memory and attention, and finally the signs of 
some progressi\ e local lesion of the brain 

The other common variety of headache of physical— or at least 
of physiological — origin that may be found m the absence of 
abnormal physical signs is mtff^aine Here diagnosis should not 
be difficult There is the long history dating probably from puberty, 
sometimes a familial history The headache is preceded by a num- 
ber of sensory symptoms, visual and cutaneous, for some ten to 
twenty minutes The pam dawns in one temple and gradually 
extend over the forehead or vertex to the opposite side and is 
rapidly followed by the development of nausea and perhaps of 
sickness After some hours the attack passes, leaving the patient 
in his usual health until the next attack 

In the case of both tumour and of migraine the headache itself 
IS throbbing in character, and at its point of maximal seventy the 
scalp may be tender to pressure, movement of the eyes may be 
painful, the eyeballs themselves tender, and strong light unpleasant 
to bear 

Paroxysmal headache mthout sensory prebmmanes is not 
uncommon in healthy persons m association with gastro intestinal 
disturbances, fatigue and eyestrain, but it lacks the dramatic back- 
ground of psychogenic pam, and has not the progressive quabty of 
the headache of raised mtracramal tension 

Vomiting — ^The vomiting associated with raised intracranial 
tension iS often spoken of as “ projectile ” and as not preceded by 
nausea This is sometimes, though not usually, the case More 
often the patient expenences nausea and retches before vomiting 
occurs Physical exertion is prone to precipitate it, as is the case 
with the headache It is by no means o constant symptom, 
and it IS probably true to say that the more rapidly tension 
rises within the skull the more severe are both headache and 
vomiting 

PapiUoedema — ^The raised cerebrospinal fluid pressure within . 
the subarachnoid space is communicated to the fluid mthin the 
sheath of the optic nerve, where sooner or later it interferes with the 
venous return from the eye The optic disc then begins to swell 
and the retinal vems become cngoiged and distended The disc 
edges become hazy, first usually m the upper and inner quadrant 
The disc swells, becomes highly coloured and less readily marked 
oft from the surrounding red fundus Finally the physiological pit 
IS ofahterated and the disc is replaced by a reddish protrusion on the 
fundus The emerging vessels may for a short stretch be buried in 
the swelling and become invisible there Flame shaped haemorr 
hages appear outside the disc ed^s, and the retina between disc 
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and macula may become oedematous, rising into folds ivhich spread 
fnnhke from macula to disc On the summits of these folds appear 
tiny spots of >vhitc CAudate, tlic whole producing the maetdar/an, 
which IS a common part of an intense and rapidly developing 
papillocdemn 

It IS difTicult to correlate disturbances of visual acuity with 
ophthalmoscopic appearances Vision may fade gradually, tran 
sient blurring occurring during physical exertion, or it may go 
suddenly and finally It cannot be assumed that because the 
patient makes no spontaneous complaint of visual defect that no 
papillocdema is present Examination of the fundus is necessary m 
all suspected eases, and w ith an electrically illuminated ophthalmo- 
scope is so easy that it should be regarded as much a matter of 
routine in the examination of patients complaining of headache or 
of failing vision, as the use of the stethoscope m the examination 
of the chest Papillocdema is not an invariable concomitant of a 
space occupying lesion It may be absent throughout the whole 
course of the case, or be of late dc\elopment On the other hand, 
it may develop early and rapidly If the raised introcramal 
pressure be not relieved, papillocdema proceeds to post papiUitic 
or consecutive " atrophy of the optic nerve The disc becomes 
white, the physiological cup is filled with white exudate and thus 
concealed, while the disc edges are blurred ^^^len this ensues 
vision IS permanently lost 

Mental Change — This, even more than headache and vomiting, 
IS a factor of variable diagnostic value In some instances, par 
ticularly perhaps when a frontal lobe tumour is m question, changes 
in mental alertness and m disposition may usher m the clinical 
picture In this case such symptoms are local rather than in- 
dicative of a general rise of intracranial tension, but sooner 
or later in all eases of increased tension within the skull a 
gradual blunting of alertness, of memory, and of power of 
attention develops 

Slowing ol the Pulse Rate is perhaps the most inconstant of all 
indications of raised intracranial tension, and it seems probable 
that the rate of nse is a factor of importance in determining this 
symptom Thus it is common in head injuries associated with 
raised intracranial tension in some cases of subarachnoid haemorr 
hage, m abscess and subdural haematoma, and m tumours which 
develop general signs of raised intracranial tension quickly In 
many cases of more gradual development, intracranial tension may 
reach a high level without any slowing of the pulse In extreme 
high levels of pressure it may fall to 50 or even below, such a fall 
bemg of grave import The systemic blood pressure does not rise 
above normal 
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Epileptitorsi Fits as a Symptom of Space occupying 
Lesions 

Fits indistinguishable m every way from those of epilepsy may 
occur during the clinical course of an intracranial tumour Thej 
may be the initial mamfestation of such a lesion, that is, they may 
occur m an individual the physical examination of whom reveals 
no abnormal signs They occur also during the later and manifest 
stages of intracranial tumour They belong to the category of 
“ symptomatic ” epilepsy and should be suspected to be such when 
they make their first appearance m an apparently healthy subject 
m middle age Intracranial tumour is probably the commonest 
factor underlying their appearance in these circumstances What 
we shall later speak of and describe as “ focal ” or Jacksonian fits 
also occur m association with tumour, but on the whole generalized 
fits are the more common Such fits cannot be called localizing 
symptoms since they occur with tumours in various situations, nor 
can they be held to be indicative of a general rise of intracranial 
pressure since they may precede the signs of this by long periods 
They are commonly seen when the lesion is an astrocytoma diflusely 
infiltrating the cerebral cortex, or a cortical angioma 
Some separate consideration may now be given to each of the 
three types of lesion capable of expansion within the skull, and 
thus of giving rise to increased intracranial tension 

INTRACRANIAL TUMOUR 

That the brain is one of the commonest seats of new g^o^\th in 
the body is not as widely appreciated as it should be, with the 
result that the diagnosis of intracranial tumour is often unduly 
delayed, since what is thought to be rare is not readily recognized 
Nothing certain is known of the factors that lead to the develop 
ment of neoplasms within the cranial cavity It has been suggested 
that there is some congenital factor that may be set m motion at 
critical penods of life, or perhaps by trauma Trauma is too often 
and too lightly invoked as a factor m the causation of organic 
nervous affections of all kinds, yet there seems to be sufficient 
e\idence to justify the conclusion that a head injury may occasion 
ally act as a precipitating factor m the growth of both the glioma 
and the meningioma It is not suggested that trauma by itself is 
an adequate cause of tumour development 

In addition to true neoplasms, infectii e masses {granulomas) are 
sometimes encountered Of these the tuberculoma is perhaps the 
most familiar, though it is far less frequently encountered now than 
in former years Gumma (syphiloma) is an extremelj rare \ arietj 
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of intracranial granuloma Parasttie cijsts in the brain are ex 
tremely rare m this country, but hydatid, cjsticcrcus, and schisto 
soma (Bilharzia) cjsts m the brain arc knoivn 

Approximatcl> 40 per cent of ail intracrinial neiv grouths are 
gliomas that is, tumours arising nithin the brain in the neuroglia 
Some 15 per cent arc meningiomas , that is benign tumours arising 
m the arachnoid m11i Estimates vary widely as to the incidence 
of secondary carcinoma of the brain, some placing it as high as 
20 per cent of all tumours Tumours of the pituitary body and 
stalk, make up some 18 per cent , while the residue is composed of 
\arious rare \anctics of new growth 

Hitherto it has been customary to discuss the pathologj of these 
different varieties of tumour together and to desenbe the symptom 
atologj of intracranial tumours as a whole and according to the 
localizing indications they give nse to that is, upon a topo 
graphical basis Yet it has become mcrc'isinglj clear that the 
sjTTiptoms of a tumour are almost as much a product of its nature 
as of its site Each ^anet> of growth has its cliaractenstic be 
ha\ lour, c\ en though all maj ha\ c clinical elements m common It 
IS therefore proposed to desenbe each of the common varieties of 
tumour separately, both in respect of pathology and of clinical 
course 

Glioma 

Pathology — Elaborate subdivisions of the gliomas ore current, 
based upon the various cell types they may be found to contoin 
They are largely academic since a given glioma may contain cells 
of more than one type und may dunng its life history change its 
prevailing cell type to assume characters of greater malignancy 
Even the attempt to extirpate a slowly growing ghoma may pro 
vide the stimulus to this change Here we shall confine description 
to the three common varieties of ghoma the astrocy'toma the 
glioblastoma and the medulloblastoma 

The aslrocyloma is a slowly growing neoplasm composed of cells 
resembling the adult astrocyte of the neurogha It is a truly 
infiltrating growth and, at least m its early stages is an infiltration 
rather than an expanding and space occupying lesion Tt tends to 
degenerate at its centre vnth the formation of a cystic civaty 
containing an albuminous fluid In the astrocytoma of the cere 
bellum the growing part of the mass may appear as a nodule on a 
cyst wall Only the degenerating parts of the growth ore visible 
to the naked ey e, hence its total extent cannot be determmed when 
it is exposed at operation and it is alway s much larger than appears 
on inspection Its life history may extend over mmv months 
before its presence is clinically manifest 
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The glioblasioma is a rapidlj growing, highly vascular and fairly 
circumscribed growth, reddish purple in colour and usually sur 
rounded by an area of cerebral oedema It consists of cells of 
relatively undifferentiated and embryonic tj pe, and usuaDy proves 
fatal within a few months of its clinical appearance It may be 
the seat of haemorrhage 

There are also gliomas composed of cell forms intermediate 
between those just described, and sometimes cells of different 
types are found in the various parts of a single tumour These 
ghomas have their different names, but it is beyond the scope of 
this book to enumerate them Gliomas are usually single, but 



"Macroscopic aspect (left) and NissI p cturo (right) of a typical cystic astrocy 
toma of the cerebral hem sphere Macroscopically there is no tumour 
but only a large cyst The "^Iissl slained p eture shoiTs the neoplasm ( n 
dicated by cross hatching) grwing tJvrouglout the centrum o>ale corpus 
callosum part of the internal capsule and corpus stnatum (From Scheror 
Drain 1940 ) 

may be multiple, and a single growth may have several foci of 
active development The convention which divides the gliomas 
into benign and malignant has little practical value and no patho 
logical sanction The “ benign glioma ” is a surgical euphemism 
The medulloblastoma calls for separate mention because it is the 
common glioma of childhood It is a rapidlj growang and meta- 
statizing tumour, arising m the roof of the fourth tcntriele, te. 
m the \ ermis, and often spreading outside the v cntricle o^ er the 
cerebellum brain stem, and cervical coni 
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Symptomatology — ^An intracraninl tumour may re\ eal its pres 
cncc initially by (i) symptoms of rising intracranial pressure, 
{ii) symptoms of a deepening and expanding local lesion, or by 
(in) recurrent epileptiform fits a\hich precede m point of time the 
tuo other orders of sjmptom While these generalizations apply 
to all palliological varieties of intracranial tumour, i\hat im 
mcdiatcl) follous applies especially to the gliomas Although it 
maj occur at any age period, the glioma is typically a tumour of 
the middle period of life In the case of the astrocytoma the 
onset of sjmptoms is usually insidious and many s\eeks or months 
maj pass before the nature of the patient’s illness commands 
recognition At first the patient begins to lose his normal degree 
of mental alertness Ills cnergj and range of interests dimmish 
and the fine edge of his judgment may become blunted He 
tends to be apathetic and sometimes irritable It is common for 
these sjmptoms to be attributed to overwork or to svorry, but os 
they dca clop, and as headache and perhaps sickness are added to 
them a more serious s icw becomes ine\ itable The headache tends 
to be most frequently complained of and most severe on svaking 
m the morning, or upon stooping or muscular effort Slowlj, 
indications of a progrcssis e local lesion of the brain de\ clop, and tlie 
significant feature of these is that thej indicate not only a deepening 
disturbance of function, but one extending to more functions, 
t e the lesion appears to be both deepening and expanding 

Gradually the headache becomes more obtrusive, and with the 
development of papillocdcma some impauunent of vision maj be 
complained of At first this commonly consists in transient blurring 
of vision diinng muscular effort or upon wide clianges of posture 
as vv hen rising to the erect position from a chair or from bed, or 
v\ hen straining at stool This sequence of events may be punctuated 
by generalized epileptiform fits showing no localizing characters 
The localizing sj mptoms will of course v ary in character according 
to the seat of the tumour 

The fact that an astrocytoma in its spread may leave vnthin 
its borders nerve cells and fibres which arc still active, tends to 
minimize the disturbance of function produced by its presence, at 
least in the early stages of the illness During all this tunc the 
patient’s general physical condition may remam so good that it 
IS difficult to realize how grave his situation is, but as witli rising 
intracranial tension and increasing disabihty the patient becomes 
prone to drowsiness, the presence of tumour is at last clear, some 
times only after several months In the case of glioblastoma this 
sequence of events develops far more rapidly, and the sudden 
development of cerebral oedema may lead to a quick descent into 
stupor and semicoma 
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The stage at which papilloedema develops ■vanes according to 
the site and the rate of growth of the tumour In frontal astro 
cytoma it may be long delayed, while m glioblastoma it may be 
early and rapidly productive of failing ^^slon Localizing signs 
also vary from case to case in the moment at which they make 
their appearance during the clinical course Th? final stage of an 
unrelieved cdse is a lapse into coma and, especially m subtentorially 
situated tumours, to death from respiratory failure 

In the case of the astrocytoma, the clinically discoverable disorders 
of function may give a minimal picture and fail to reveal that the 
growth is already extensive In such circumstances the evolution of 
the illness is apt to be long drawn out With the glioblastoma, on 
the other hand, events move much faster, the seriousness of the 
illness soon becomes manifest and death commonly ensues within 
a year of onset of symptoms In both types of growth, the rapid 
development of oedema of the brain surrounding the growth may 
bring matters to a head and cause the almost acute development 
of signs of raised intracranial tension It has to be confessed how 
ever, that length of clinical history is apt to be a fallacious guide 
when attempting to ascertain the nature of the intracranial new 
growth present in anj case, for the most slowly developing tumour 
— an astrocytome or even a meningioma — may remain clinicallj 
latent until it has reached a considerable size, when it suddenly 
manifests its presence by acutely appearing and gra\ e symptoms 

It is not proposed to deal m any detail wnth localizing symptoms, 
but a few salient clinical features may be mentioned Perhaps the 
commonest sites of a cerebral glioma are the frontal and the 
temporo sphenoidal lobes In the case of the frontal lobe, per 
sonality changes commonly usher in the clinical course of the illness 
and may for weeks or months dominate it before headache attracts 
attention Here the change in temperament may be so striking as 
to lead to an initial diagnosis of “depression ” or of “neurasthenia ” 
Yet careful observation will show that the patient is not depressed, 
but profoundly apathetic and dev old of imtiativ e He maj allow 
his bladder to empty m the most inappropriate circumstances, and 
ftus wrt’n no msig’nt mto’ms gross breach ol the conventions In such 
a case, papilloedema may be only a terminal ev ent In the case of 
temporo sphenoidal tumour a comparable mental alteration may 
be present though not usually as an initial manifestation Pressure 
symptoms tend to dev elop earlier and more rapidly, and examination 
maj rev cal an upper motor neurone paresis of the face, sometimes 
with minimal signs of hemiparesis, a crossed homonymous hemi 
anopia.usuallj beginnmgintheupperquadrantsofthefieldsmvolvcd 
and due to encroachmentof thetumourupon the temporal loop of the 
optic radiations (see page 42) If the tumour be left sided, aphasic 
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sj mploms may develop, >\hile there ma> also be the focal fit charac 
tenstic of the region, namely the "dreamj slate,” which consists of 
a transient blunting of consciottsness accompanied by an olfactorj 
or giistatorj sensation and sometimes by a smacking of the 
lips 

The medulloblastoma calls for separate description, since it is 
the common intracranial tumour of carl> life and also because its 
clinical picture is peculiar to it 

A prcMousIj health) child begins to suffer from headaches of 
increasing frequcnc) and seventj They raaj be referred either to 
forehead or to occiput Their appearance is within a very few weeks 
followed b) vomiting, which is apt to be ossociatctl with periods of 
severe headache and may or may not be “ projectile ” The child 
soon becomes listless, easily fatigued, and disinclined for exercise 
since this provokes or aggravates headache lie complains of 
recurrent and transient diplopia, which may become persistent and 
be accompanied b) v tsiblc squint lie becomes n little unsteadj 
on lus feet and perhaps somewhat uncertain m the co-ordination 
of his hands W ithm a few weeks in min) instances, though some- 
w hat later in others, it is clear that the child is senously ill, though 
pulse and temperature remain normal There maj, in addition to 
the complaint of diplopia, be that of failing visual acuity Exam 
ination reveals bilateral papillocdema, and common]) weakness 
or paml)Sis of one or both external rectus muscles of the eye 
With converging squint Tlic face is occasionally weak on one side 
Tliere is no n)stagmus as a rule All movements are somewhat 
unsteady, though a full fledged cerebellar atax) is uncommon 
There is no paral)sis, and tlie tendon jerks arc often uniforml) 
diminished, and may even be abolished Percussion of the skull yields 
a “cracked pot ” sound, and in )oung children there maj be some 
enlargement of the head owing to progressn e h) drocephalus 

As the condition develops, the diild may have fits m v\hich with 
loss of consciousness there is intense muscular ngidity with head 
retraction and opisthotonos The appearance of these attacks 
heralds the final stage of the illness Gradiiall) the cluld loses 
weight, develops acidosis from recurrent vomiting, and lapses into 
a torpor which ends in the final coma The entire illness from start 
to fatal issue is usually comprised wathm a period of from three to 
Six months Clearly, problems of differential diagnosis arise, and 
perhaps the most important of these is the differentiation from 
iubcrculous memngiUs At first this may be difTicuIt on purel) 
clinical grounds The general s) mptomatology is much the same 
headache, sickness, and diminution of tendon jerks being common 
to both There may also be some neck rigidity in both In 
tuberculous meningitis however, pipiUocdema is late and rarelv 
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more than slight in degree, whereas in medulloblastoma it is 
commonly early, develops rapidly, and presents the picture of 
choked disc with free haemorrhages and much exudate The ex 
amination of the cerebrospinal fluid on lumbar puncture also serves 
as a reliable differential procedure In the case of tumour the fluid 
IS normal m composition save sometimes for an increase in its 
protein content (up to 30 or 40 mgm per 100 c c ), ■uhereas in 
tuberculous meningitis the characteristic changes are found a 
lymphocytosis, a diminution of chlondes and glucose and a protein 
increase Sometimes also the tubercle bacillus is found Ihe rise 
of pressure is greater in the case of tumour than that of meningitis 
The dangers of lumbar puncture when there are clear indications of 
raised intracranial pressure should be borne in mind 


Secondary Carcinoma 

Pathology — Of growths within the substance of the brain, the 
secondary carcinoma may perhaps be considered as next m 
frequency to the gliomas, though estimates of its incidence, as 
has been mentioned on page 60, vary widely Such metastatic 
growths are always multiple and there may be as man> as fifty 
or more nodules of sizes varying from the microscopic to those of 
one or more centimetres in diameter The nodules are clearly 
defined, vascular and soft, and they may be accompanied by a 
microscopic infiltration of the pia arachnoid (“ meningitis carcino 
matosa ”) Pulmonary growths of lung or bronchus are the 
commonest source of secondary carcinoma within the brain, but 
primary visceral carcinoma elsewhere sometimes gives nse to it 
Symptomatology — Its clinical picture approximates to that of 
the ghoraas, and it may be impossible to differentiate such deposits 
from this variety of pnmary growth Yet there are often indica 
tions that serve to differentiate the two clinically In general it 
may be said that the subject of a glioma may be in other^vise good 
general physical condition and does not look ill, at least m the 
early stage of his malady The subject of carcinoma, on the other 
band — even when the grow th is pulmonary and as yet undiagnosed, 
— tends to lose weight progressively and to become pale and 
cachectic, and such a state of affaiiR m any case of suspected 
intracranial gro^vth should always lead to a search for a pnmary 
growth outside the skull Further, mental symptoms such as 
confusion, sometimes even a muttering delirium, tend to occupy 
a more prominent place m the picture than m the case of pnmary 
brain tumour, while occasionally symptoms of meningeal irritation 
(severe accesses of headache, stiff neck, ICcmig’s sign, etc ) may 
be present The localizing symptoms are apt to be complicated 
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by the presence of multiple deposits. It is said that the cerebro- 
spinal fluid may contain tumour cells, but this !s rarely the case. 


Meninoioma 

Pathology. — ^This tumour arises as n proliferation of the cells of 
the arachnoid villi ns these penetrate the dural walls of the venous 
sinuses. It is usually of firm consistence and poorly supplied with 
blood-vessels. It grous slowly and does not invade the brain, 
but piishcs this before it. On the other hand, it may invade the 
overlying skull, appearing on the surface as n roundc<l boss. 
Such invasion commonly occurs in the frontal region and may 
lead to disfigurement from its size. The snelling thus produced 



A coronal aoccion of the skull and brain, sliowing 
tlio niodo of attochmcnl of a moiungioma to the 
fnW, and the manner in which tins tumour pusliea 
the brain before it and, osituere. makes a nest for 
itself Tlio resulting distortion of the lateral %Tn> 
tncles and basal ganglia can be seen. In this case 
f)io bono ovorljing tlw tumour waa not invaded 

is hard and painless, and the scalp may be moved freely over it. 
It gives a characteristic radiographical picture. 

Symptomatology. — From what has been said of its modes and 
points of origin, it w’ill be realized that the meningioma may be 
found over the convexity of the cerebral hemispheres, or on the 
floor of the anterior or middle fossae of the skull. In the former 
case, signs of raised intracranial pressure open the chnical picture 
and may for a long period be the sole indications of the presence 
of a tumour. Relatively late, minimal signs of local disturbance 
may make their appearance, varying in form according to the 
region of the hemisphere compressed. On tlie other hand a 



SPACE-OCCUPYING LESIONS WITHIN THE SKULL 77 

meningioma developing on the floor of the anterior or middle 
fossa may first reveal its presence by the appearance of cranial 
nerve palsies. A meningioma growing from the ethmoidal plate 
of the frontal bone will compress one optic nerve, giving rise 
to progressive failure of vision in one eye with primary optic 



An auditory fibroma has been removed from its 
bed beneath the tcroporo spiionouial lobo and 
cerebellum, its site bemg indicated by an mter- 
rupted line. The anterior port of the corobellum is 
compressed and hollowed out, and the brain stem 
IS displacedtotheoppositoeideanddeformed The 
pressure cone of cerebellum con be seen on each 
side of the medulla Tlie fifth and seventh nerves 
-af»>-gredliy-fitrdcd»^T«idi‘i*<ttanJ<5U'Vi»‘hj8>-p«sa5l4 
round the anterior pole of the tumour, wliile the 
ninth, tenth, and elmenth nerves are comparably, 
thoughless, stretchodround itapostcnor pole The 
^ eighth nerve, embedded m the tumour, hos been 
removed with it. 


atrophy and with unilateral loss of the sense of smell on the same 
side. As it increases in size, the signs of raised intracranial tension 
develop : headache, papilloedema in the other eye, and perhaps 
the symptoms of a frontal tumour already mentioned. A tumour 
on the floor of the middle fossa will produce diplopia, squint, and 
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ptosis from progressive pnriljsis of the third, fourtli, and sixth 
cranial iicrxcs Here also tlic optic nerve may be compressed, vvilh 
failure of \ision and primarj optic atrophy. The eye on the 
affected side is often proptosed Occasionally, a slonly developing 
iinilatcrnl exophthalmos, with some local pain and a later develop 
ing defect of vision in the affected eje nia> be the first indications 
of a meningioma growing on the outer portion of the sphenoidal 
ridge Ultimately, the signs of a general rise of intracranial pressure 
ensue 

It IS m connection vvith these tumours m the middle fossa lying 
near the cavernous sinus that problems of differential diagnosis 
arise An unrnptured aneurysm of the internal carotid artery may 
produce a comparable syndrome, though usually vnthout the indi- 
cations of raised intracranial pressure, but with severe pain in the 
territory of the ophthalmic division of the fifth nerve Often, too, 
the onset of symptoms in aneurysm is sudden and accompaniM by 
tius pain around the cy e Finally, an epithelioma of the nasopharynx 
may mvade the floor of the skull and produce this syndrome of 
cranial nerve paralysis of gradual onset Careful examination of 
the nasopharynx is therefore part of the necessary investigation, 
and will m this ease reveal the presence of a mass 

A vanety of tumour allied to the meningioma occurs m the 
posterior fossa, where it develops m the arachnoid sheath of the 
eighth nerv e and is known as the auditory fibroma, or auditory 
nene tumour It may develop as a single growth, or os part of 
a generalized neurofibromatosis Such a tumour wall first com 
press and stretch the eighth nerve (tinnitus, deafness, vertigo), the 
fifth nerve (loss of corneal reflex, numbness of the face), and the 
seventh nerve (weakness of the face) Tlien unilateral cerebellar 
ataxy, also on the side of the lesion, will develop, and finally the 
signs of a general rise of intrncrama! pressure The sequence of 
cv ents IS commonly long drawn out and for months growing deaf 
ness with tinnitus may be the only symptoms An mtra cerebellar 
tumour commonly gives early rise to general pressure symptoms, 
upon which background an incomplete picture of cerebellar ataxy 
dev elops 

GrAKUIfOMA 

Of the granulomas, the tuberculoma is the least rare It may be 
foimd in any part of the brain, but perhaps its usual sites of devdop 
ment are the pons and cerebellum Formerly it was regarded as 
the commonest form of expanding lesion in childhood, but now 
medulloblastoma is much more frequently fmmd 

Gumma of the brain is only exceptionally seen, and Vie presence 
of a positive blood Wassermann reaction tn a subject presenting the 



SPACE OCCUPYING LESIONS UITHIN THE SKULL 79 


clinical signs of intracranial tumour ts more likely to indicate the 
presence of a glioma in a syphilitic subject than to proie that the 
iumouj IS a gumma Before the latter may safely be diagnosed it is 
necessary also to find the appropriate changes m the cerebrospinal 
fluid 

Parasitic cysts are extremely rare in this country 


Tumour and other Lesions of the Pituitary Body 
AND Stalk 

On page 52 a brief sketch of the anatomv and functions of the 
pituitary body and of the hypothalamus has been given, together 
with a summary of the most important defect symptoms arising 
from disease of these structures The present chapter is strictly 
concerned mth space occupy mg lesions within the skull, but it is 
clear that lesions of other types may give rise to similar disorders 
of pituitary function and it is therefore conv enient to refer to the 
pathology of pituitary lesions in general at this point 
Pathology -Syndromes of pituitary and hypothalamus disorder 
may arise from injury, from inflammatory lesions and from direct 
invoU ement by, or compression by, new growths 
New Growths — New grow ths of the pituitary include adenoma of 
the chromophobe, acidophile and basophile cells Of these the 
chromophobe is the common pitiutary tumour, the basophile 
adenoma the rarest The two first named varieties may reach a 
considerable size and thus give rise to pressure symptoms, the 
basophile adenoma is invariably minute and produces glandular 
disorders alone A fourth variety is the stalk tumour (hypophyseal 
duct tumour) which arises in the pars tuberalis commonly, and thus 
unhke the adenomata is usually suprasellar in situation Further, 
since it arises in a rest of embryonic cells derived from the cranio 
buccal pouch it is characteristically a tumour of childhood or 
adolescence, the adenomata being tumours of adult life A final 
generalization is that while acidophile adenoma usually first in 
dyiates vts, by •ofgss, ^ ciE 

cells (gigantism, acromegaly), tlie chromophobe adenoma and the 
stalk tumour reveal their presence by symiptoms of a general 
depression of pituitary and hypothalamic function, and by an 
earlier appearance of local pressure symptoms than is common m 
the case of the acidophile adenoma , that is to say, the chiasmal 
syndrome (see page 44) is often the first sign of chromophobe 
adenoma or of a stalk tumour, but virtually never that of acidophile 
adenoma 

CiiROMOPiiODE Adenom V — This expands in size and in so doing 
compresses and impairs the activity of the entire pituitary body 



80 DISEASES OF THE NERVOUS SYSTEM 

It ma> o>crnow the confines of tlic pituitary fossa and invade the 
interpeduncular space, compressing adjacent structures (cranial 
nerv cs and hypothalamus) It early presses upon the optic clnasma 
and expands the pituitary fossa and leads to rarefaction and 
erosion of the posterior cltnoid processes, changes that are revealed 
in the radiogram 

CiiROMOPiiiLr Adenosia — ^TIiis IS less common, but like the 
chromophobe adenoma may expand in size vsith the consequences 
enumerated above Ultimately it tends to compress the entire 
pituitary body, so that the early signs of ncidophile cell liyper- 
nctivity’ (gigantism and acromegaly) tend to be submerged by the 
indications of general hypopituitarism 

Basopiiile Adenoma is rare, usually requiring the serial section 
of the pituitary' to reveal its presence It is often accompanied by 
an ov cigrouth of the adrenal cortex, and the resulting syndrome is 
perhaps a polyglandular one 

PiTurrARY Staik Tuviour, arising ns already indicated, may 
grou uithm or above the pituitary fossa It is commonly cystic 
and contains calcareous material Its cell plan may resemble that 
of the enamel organ of the tooth It may dev elop during cliUdhood 
or adolescence tends to giv c rise to the picture of hypopituitarism, 
and, v\hcn itgrousupvin^s, may encroach upon the third ventricle 
and lead to hydrocephalus and the general symiptoms of raised 
intracranial tension 

Rarely, a meningioma grows upon the dural diapliragm of the 
pituitary fossa, exerting local and general pressure, but not pro 
ducing glandular disorder 

Other Lesions — A local arachnoiditis of the chiasmal and 
pituitary regions may ensue upon head injuries and give rise to 
local pressure symptoms and, less commonly , to those of pituitary 
defect Meningitis involving this region may also lead to pituitary 
defect symptoms, and diabetes insipidus is occasionally seen 
Finally, infarction of the pituitary, or tuberculous or secondary 
malignant deposits within it may develop 

Symptomatology. — In the case of on expanding lesion the 
sv;mQt^s fall naturallv, into three g'oups (f), symptoms of 
pressure upon the adjacent optic chiasma and nerves, (ii) symptoms 
of general rise of intracranial pressure, and (iii) symiptoms of dis 
order of pituitary function Of these the second category is most 
often lacking, while m pituitary lesions other than tumour, the 
third group alone is present 

(i) Since a pitmtary tumour lies below and usually somewhat 
posterior to the optic chiasma and is median m position, it tends 
to exert pressure earhest upon the mesial decussating fibres of 
the chiasma and thus to lead to the development of loss of 
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vision m the temporal half fields (bitemporal hemianopia) This 
rarely develops symmetrically, and the patient first notices a 
nar^o^\mg of the temporal field of vision m one eye, the same 
field in the opposite eye bemg later involved Usually the upper 
temporal quadrants are the earliest impaired and Figure 8 C 
traces the development of the loss as seen in perimeter charts 
Unless rehef be given, complete blindness ensues As the direct 
compression of the chiasma and nerves also blocks the meningeal 
sheaths of the latter, papilloedema cannot develop, since any 
general nse of intracranial pressure cannot be transmitted by the 
cerebrospinal fluid past the block Hence the ophthalmoscopic 
appearances are those of primary optic atrophy (see page 255) 

This statement needs two quabfications Stalk tumours m 
children may, as has been stat^, grow backwards and give rise 
to internal hydrocephalus Hence we occasionally do see papil 
loedema in stalk tumours Again, we may in pituitary adenoma 
find a mild and early papilloedema superimposed upon a developing 
primary optic atrophy a combination suggested by the association 
of slight papilloedema with gross impairment of visual acuity, or 
with bitemporal field defects 

If the tumour overflows the confines of the expanded sella it 
invades the interpeduncular space, compresses cranial nerves and 
thus gives rise to the symptoms of third, fourth fifth, and sixth 
nerve palsies, and also compresses the frontal and temporo 
sphenoidal lobes so that cerebral symptoms ensue (hemiparesis, 
mental changes, generalized epileptiform convulsions, headache, 
and sickness) There may also be some proptosis of one or both 
eyes 

(ii) The symptoms of general rise of intracranial pressure may 
be long delajed, may indeed never appear Save in the circum 
stances already discussed, papilloedema is not part of this syndrome 

(ill) From what has been said of the constitution and functions 
of the pituitary complex and of the eHects upon them of an ex 
panding lesion, it follows that the symptoms of glandular dys 
function we may encounter are a composite of several factors 
In chromophobe adenoma there is a progressive loss of all pituitary 
functions and sometimes of diencephalic functions as vv ell Arising 
before the age of puberty this picture of hj'popituitansm is com 
monlj that known as FrohltcWs syndrome (dystrophia adiposo 
genitalis) The cluld is mentally alert In the male the testicles 
do not develop and the penis remains small The secondary sexual 
characteristics fail to appear and as the age of puberty is reached 
and passed, pubic, axillary, and facial hair do not grow The 
child IS plump, maj e\ en be obese, and has a feminine distribution 
of fat Less constant symptoms are polyuria (diabetes insipidus) 
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mid somnolence. In the /jirl the nicnstrunl (unction is not estab- 
lished. Developing after the completion of the changes of puberty, 
a chromophobe adenoma leads to a regression of the sexual organs 
and functions. The testicles atrophy, hair leases the face, axillae 
and pubes, and in females the menses cease. With the appearance 
of obesity ue see numerous striae on the skin of the buttocks and 
thighs. 

in eosinophil adenoma developing before the union of the 
epiphyses ue sec gigantism, but in older subjects acromegaly. 
This includes progressive enlargement of the hands, feet, facial 
parts of the skull, thoracic framenork, and of the limbs generally. 
Kyphosis is common. 

The enlargement of the supraorbital ridges, malar bones and 
loner jaw, together nitli the characteristically coarse and tluck 
skin, gives the patient a typical appearance. From compression 
of basophil elements there ensues secondary' atrophy of the genital 
organs and impotence or nmenorrlioea, according to the sex of the 
patient. A slowly progressive hypopituitarism (shoan mainly as 
obesity) mny be superimposed upon this picture, sooner In some 
subjects than in others. 

All the foregoing observations may be briefly summarized in the 
following table: — 
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The general picture of pituitary stalk tumour is that of hypo 
pituitarisn*, with the reservation that in children the symptoms of 
internal hydrocephalus (papilloedema, failure of vision, headache) 
may predommate 

Ihe growth of all these tumours may be extremely slow and the 
evolution of their clmical pictures long dra^vn out 
After infarction of the pituitary, an extremely rare event, we 
see what is known as ptiuxiary cachexia The patient grows pro 
gressively thinner, loses hair and teeth, shows regression of the 
sexual organs and functions, a dry and wrinkled skin and an 
increasing debility There is also progressive mental deterioration 
and an abnormally low metabolic rate 

A form of hypopituitarism rarely found m children and adoles 
cents, sometimes from tumour, is known as the Lorain type of 
pituitary dystrophy There is general arrest of physical develop 
ment, somatic and genital The child is of delicate physique and 
slightly built, but mentally bright 

The syndrome of pituitary basophilism, already mentioned, con 
sists of the following components The face is of a bloated and 
dusky appearance and m women is abnormally hairy The patient 
IS obese as to the upper part of the body and the trunk and there 
are many striae on the skin of abdomen, buttocks and thighs 
The skin of the latter is brownish The systemic blood pressure 
IS abnormally high and there is polycythaemia The condition 
progresses slowly to a fatal issue Sexual activity wanes and 
disappears early 

The Place of Radiography m Diagnosis — In general it may be 
said that the lavman has exaggerated views of what may be ex- 
pected from the radiography of the skull m intracranial tumour as 
in other diseases of the brain, and the doctor also tends to look for 
information from this source more often than it is available There 
are four ways in which a simple radiogram of the skull may provide 
positive information (i) In the case of long standing increase of 
intracranial pressure, especially m a child, there may be an irregular 
thinning of the cranial vault which gives it what is called a “ beaten 
silver ” appearance, but this is not rarely present even m normal 
infants and young children, and in the absence of clinical signs of 
raised intracramal pressure is of no significance On the other 
hand, separation of the sutures is indicative of increasing internal 
hydrocephalus, but it must be rare indeed for this to occur mthout 
there being ample clinical evidence of this rise of pressure within 
the skull Some erosion of the posterior elinoid processes may 
also be seen when intracranial pressure has been raised for some 
length of time (n) A meningioma may invade the skull and pro 
duce a characteristic thickening and alteration m texture of the 
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Ijonc m the affcctwl region (Fig 15) The skull o\er'» mcmngiorm 
even hen not nppnrcntlj imaded, mnj shou amarkedlv increased 
^asculnnt ^ — eg numerous and enlarged diploic channels (Iig. 
15 and 10) (in) A tumour nm> contain calcareous material which 
casts a shadow and thus rcxcnls both the presence and the site of 
the growth (Dg 17) In and after middle age the normal pineal 
gland often contains such material, and if a tumour be present in 
one cerebral hemisphere the shadow cast bj the pineal maj be 
displaced laterally (i\ ) A pituitary adenoma ora stalk tumour maj 
produce enlargement and deformitj of the sella turcica (Iigs 17, 
18, and 20) 

It should be emphasized that the commonest of all intracranial 
tumours, the ghomn, i,erj rarely gi\cs nnj radiographic indication 
of its presence, and this is also true of the secondary carcinoma 
Thus, m the majoritj of cases, the simple radiogram gi\es a 
negative result Finallj, it should be remembered that there is 
a -wide range of aariation m the appearances of the normal skull 
m a radiogram, and the obser\cr not experienced m interpreting 
these should be careful to a\oid the error of ignonng clmical 
indications in fa\ our of what ma> seem the more direct information 
revealed by a radiogram 

It should be mentioned, lioweacr, that if the aenlnclcs are 
filled with air, either directly or by the lumbar intrathecal route 
the resulting radiograms (\entricu!ogram, encephalogram) may 
rc\ cal deformity or displacement of the a cntriclcs and thus indicate 
the situation of a new growth that clinical examination maj have 
failed to place In many cases of intracmmol new growth, one or 
other of these procedures maj be an essential step in localizing 
diagnosis It is then best carried out by the surgeon, who will 
undertake any operation that maj proa e necessarj , and under con 
ditions that will allow of immediate operation should any sudden 
increase of sjunploms follow the introduction of air mto the 
skull 

Prognosis and Treatment — ^An intracranial grow th that cannot 
be removed must end in death Palliative decompression mav 
relieve the symptoms of raised mtracramal pressure, and ma> on 
rare occasions provade time for the plannmgof more radical measures, 
but as a rule it can do no more titan prolong for a few weeks or 
months a bfe of increasing disability and distress. Surgical remov al 
of the growth, then, provides the only hope of permanent rehef, 
though some pathological varieties of growth are temporarily re 
sponsiv e to X radiation or to radium The ghoma and the secondary 
carcinoma together make up more than half the total of mtra 
cranial tumours The secondaiy carcinoma is necessanly m 
operable, and w hen we turn to the ghomas the situation is little less 
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serious The astrocytoma is a diffuse infiltrating process rather 
than a “ tumour ” It is largdy invisible to the naked eye, and 
only its central degenerated part can be seen It is therefore 
essentially incapable of complete extirpation, so that sooner or 
later it recurs The glidblastoma is more readily visible throughout 
its entire extent, but attempts at ita removal are generally rapidly 
fatal — either from spreading oedema of the brain or from haemorr- 
hage In short, clinically no gboma is benign and e\ ery glioma is 
ultimately fatal, though the cystic astrocytoma of the cerebellum 
may not recur for several years to an extent sufficient to give rise 
to symptoms Thus the treatment of the ghomas is the gloomiest 
chapter m surgery Less uniformly grave is the prognosis m the 
case of the meningioma and the pituitary adenoma, and it is from 
this group of some SO per cent of intracranial tumours that suc- 
cesses are obtained It has been necessary to state the position 
thus frankly in order that it may be realized that neither decom- 
pression nor the attempt at removal of a tumour should be regarded 
ns routine measures in a case diagnosed as intracranial tumour 
Each case must be considered on its localizing and pathological 
ments, and not rarely genuine humanity would aUow the subject 
to pass to his inevitable end xmdisturbed by fruitless surgical 
intervention, and spare him a brief reprieve that is as painful to 
the patient as it is distressing to his relatives It is now possible 
to remove entire cerebral lows with survival of the patient, jet 
too often these feats are but the barren triumphs of technique 
over reason The subject of a glioma rescued by operation from 
impending coma and death only within a short time to tread 
the same downward path again may almost be said to die twice, 
and it IS not kindness to inflict this double ordeal upon him On 
the other hand, until it be established by adequate investigation 
that a tumour is inoperable, steps should be taken to avert a lapse 
into coma and to relieve headache until a thorough assessment 
of the situation can be made. These steps consist m reducing 
the intracranial pressure by the admmistration of hypertonic 
saline or of glucose solutions In ordinary circumstances this 
may "be done Iiy the rectal administration of six ounces of a 
30 per cent solution of magnesium sulphate, uhich may be 
repeated at four or six hourly intervals Tor a rapid effect, the 
intravenous injection of from 50 to 70 cc of a 50 per cent 
glucose solution may be tried For the relief of headache, the 
former method may be more effective than the use of analgesic 
drugs, and m addition it is a valuable precaution to take before a 
patient vv ith a considerable rise of intracranial tension is transported 
for any distance from home to hospital or nursing home 

Tlie further chmeal and radiological investigations that may 
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ha^c to be undertaken before operation is decided upon are not 
within the scope of this book Tlie treatment of pituitary adenoma 
IS surgical and especially m early cases of chromophobe adenoma 
may be very successful. Eosinophil adenomas and stalk tumours 
are much less amenable to treatment, while the nomtumour sjm- 
dromes do not respond to glandular therapy, save that polyuria 
may be controlled by the administration of pituitrin (either as a 
nasal spray or a snuff). 


CHRONIC SUBDURAL HAEMATOMA 

Ihe ^ ariely of subdural haematoma that may follow immediately 
upon n se\crc head injury with concussion, contusion, or laceration 
bf the brain is manifestly from the outset a surgical problem, but a 
subdural haematoma may follow on injury to the head of such on 
npparentlj tri\ ml nature os not to come under medical observation. 
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concerned In general its dmical picture is that of an expanding 
space occupying intracranial lesion, and its differentiation from 
intracranial new growth may be dilHcult 

Pathology — ^The haematoma may form gradually if there be 
recurrent leakage from the veins It may contain pure blood, but 
if there be a tear m the pia arachnoid it may consist of a mixture 
of blood and cerebrospinal fluid Shortly after its formation a 
fibnnous clot usually surrounds it, and from the overlying dura 
come fibroblasts which form a membrane round the clot and 
envelop it The centre of the haematoma may contain stained 
fluid surroimded by clot and membrane Usually the haematoma 
overlies the fronto parietal cortex and as has been said, there may 
be two haematomata, one on each side of the middle line Rarely, 
such a haematoma may form subjacent to the temporal pole, when 
Its presence is difficult to detect clmically 

Chronic subdural haematoma was formerly believed to be an 
inflammatory process known as chrome pachymeningitis haemorr 
hagica found in demented and alcoholic persons It is now known 
to be traumatic, and its occurrence in the types of subject named 
above means no more than that such persons are the most liable 
to fall about and injure their heads, and the least likely afterwards 
to be able to give a history of trauma 
Symptomatology — Clinically there is a latent period before 
symptoms appear that may range from a period of days to one of 
weeks or months , the more severe the causative injury the shorter 
the latent period There then ensues a sequence of symptoms 
resembling in essence those described in connection with an mtra 
cranial tumour, but differing very commonly m the ^v^de fluctuations 
in their severity from day to day, or even from hour to hour 
Headache develops and increases m frequency and seventy The 
patient has accesses of drowsiness, is forgetful and at times con 
fused As the condition develops these accesses may de\ elop into 
stupor, even to coma from which he again emerges The pulse 
rate tends to become sloivcr, falling to GO, or even 50 

In the earlier stages physical examination may reveal no ab 
normality, but later some oedema of the optic discs, perhaps a 
unilateral increase of tendon jerks, perhaps the extensor plantar 
response — unilaterally or bilaterally — may be found E\en while 
under examination the patient maj be overcome by uncontrollable 
drowsiness The tongue is commonly coated In the late stages, 
transient diplopia maj develop, or inequality of the pupils or 
even minimal signs of a hemiparesis Unless surgically relieved, 
a final coma and death ultimately ensue, though it has to be said 
that occasionally in elderly persons a a cry old haematoma may be 
an unexpected post mortem finding Lumbar puncture yields a 
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clear, colourless fluid under tncrenscd pressure, vathout excess 
of cells, though occasionally with an excess of protein If a 
haematoma follow rapidly upon a sc\erc head injury m uhich 
the subarachnoid has been tom there may be an admixture 
of blood in the fluid, but tius is not found in chronic subdural 
haematoma 

Diagnosis — In all cases of rapidly developing intracranial 
pressure, without clear localizing signs, especially if frequent 
headache, drowsiness, and mental slowness and confusion are early 
marked, a history of trauma should be enquired for This trauma 
need not ln\c been seicrc, or accompanied by symptoms of 
concussion though the latter may base been present If such a 
history he obtained, the possibility of subdural haematoma should 
always be borne in mind more especially m an elderly subject 
Diagnosis may require an cnceplialogram which rcaeals the de 
prcssion of the hemispheres by the clots (Fig 21) 

Treatment — ^This is surgical and consists m the c\ acuation of the 
haematoma, through trcpfunc holes if it be liquid, othcnvise after 
bone flaps have been turned down Thus treated, the prognosis 
os to recov cry is good unless relief has been too long delayed 


ABSCESS OF THE BRAZN 

As a space occupying and expanding lesion within the skull on 
abscess may be expected to develop n clinical picture comparable 
with that of a tumour, yet m the ordinary way there are clinical 
features peculiar to abscess by whiclt it may be recognized 
Pathology — The majority of bram abscesses arise as a complica 
tion of chronic suppuration m the middle ear or mastoid antrum, 
usually in association with a clioksteatoma ^Vhen caries of the 
tegmen tyanpam ensues, infection reaches the under surface of the 
temporo sphenoidal lobe, and when the-petrous portion is carious, 
infection may spread posteriorly into the cerebellum In both 
cases a brain abscess may develop This may be closed or may lead 
by a narrow track to the original septic focus in the bone I<ess 
common is the pyaemic bram abscess, vihich may be multiple and 
IS usually a complication of suppuration in the chest , as in a 
chronic empyema, especially when this is subjected to surgical 
interv ention, or m bronchiectasis 

Symptomatology — ^Perhaps the most sinking early indication 
that an abscess has formed within the bram is a change m the 
patient’s mental alertness and emotional tone Difficult as this is 
to describe, for it may involve no gross departure from the norm^ 
it IS yet quite distmctiv e to the camul observer The patient tends 
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to be an ineffective witness when questioned as to his illness, his 
memory is poor, and his capacity to sustained attention manifestly 
impaired He is apathetic and may even be drowsy The attempt 
to employ clinical tests involvmg his co-operation may prove 
unsuccessful, as for example the testing of the visual fields or of 
muscular co ordination 

He may confess to headaches, but no very precise account of his 
symptoms can usually be obtained from him 

On examination nothmg more definite than this may be found 
and although quite a large abscess is subsequently revealed by 
operation there may be complete absence of localizmg symptoms 
PapiUoedema is inconstant, save m the case of cerebellar abscess 
in which some oedema of the disc ultimately develops The 
temperature may be raised and swingmg, though with chrome thick 
walled abscess it may be consistently subnormal In the latter case 
the pulse is usually slower than normal There is often a pro 
gressive loss of flesh and the patient looks ill A coated tongue is 
usual If localizing signs are present they tend to be minimal, and 
in the case of temporo sphenoidal abscess include one or more of the 
following slight paresis of the loner half of the face, diminution or 
loss of the abdominal reflexes an extensor plantar response — all 
these signs being on the side opposite to the abscess In a left sided 
abscess of this lobe there may be aphasic speech defect, and if the 
patient’s state allows of its examination it will be found that he tends 
to use wrong nords to muddle his words m a sentence, and to be at a 
loss for names Such an abscess — if it invoK e the optic radiations as 
they traverse the temporo sphenoidal lobe — may produce a crossed 
homonymous hemianopia, sometimes complete but more often 
involvmg only the upper quadrants (see Fig 8, page 41) In the 
case of a cerebellar abscess the patient’s mental state may make 
complete demonstration of ataxy impossible, but certain signs are 
usually easy of elicitation-* if the arms be horizontally extended 
the arm on the side of the abscess tends to droop, and if both ex 
tended arms be sharply tapped on the avrist, this arm is more widely 
displaced and swings pendulum like before regaining its previous 
position Alternating movements of pronation supination are more 
slowly and clumsily performed on the affected side There may be a 
difficultj in turning the eyes to the side of the lesion, or alternatively 
a coarse nystagmus Turning them to the opposite side is easier, 
but maj show a finer, quicker n>stogmus 
Diagnosis — In the presence of signs of raised intracranial 
pressure enquiry must alwaj s be made as to whether or not there 
is otorrhoea or other indications of middle ear disease If there be 
such, the possibilitj of mtracramal abscess lias to be considered 
The history of cerebral sjmptoms is usually much shorter than m 
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tile case of tumour and the mental change described not quite of 
the same quality Moreover, such os it is, it is not accompanied 
by the same marked grade either of general or of local signs as m 
tlie case of tumour Also, accompany ing an abscess there may be 
clinical indications of meningeal irritation stiff neck, Kemig’s 
sign, rigidity of the back Once it is established that middle car 
disease is present and that the mtmcranial sjanptoms are a com 
plication of this, there still may remain the problem of differentiat 
mg local meningitis, iMth orwithout a s\ibdiirni or extradural abscess, 
from brain abscess AVith o localized tncmngiUt and extradural 
abscess there maj be signs of raised intracranial pressure, but 
the progress of the illness is apt to be more rapid than that of 
abscess ivithm the brain Tlicrc is an irregular temperature and 
raised pulse rate and the signs of mcmngcal irritation are more 
marked 

Infeetiie thromhasts of lenotts sinuses gives rise to greater con- 
stitutional disturbance than abscess swinging temperature, rapid 
pulse, rigors, and indications of toxaemia There may be oedema of 
the optic discs in lateral sinus thrombosis 

Ohhe hydrocephalus is a condition associated sometimes with 
middle ear suppuration in children There is headache, sickness, and 
papilloedema, and the last named may be severe and lead to grave 
loss of vision if the condition be not relieved by repeated lumbar 
puncture 

In making the differential diagnosis between these conditions the 
examination of the cerebrospinal fluid may be of crucial value The 
relevant findings in the fluid are ns follows AVith an encapsulated 
abscess and no local meningitis, the fluid may be normal except 
that it is found to be under increased pressure, but in most cases 
of abscess the cerebrospinal fluid shows a slight increase in cell 
content abov e the normal range of 3 to 5 mononuclear cells per c cm , 
the count rising to 20 or 80 cells per c cm , almost all of the cells 
being mononuclears The glucose and cWoride contents arc normal 
but the protein is commonly raised to as much as 40 to 80 mgms 
per c cm 

If there be localized meningitis, the cHonde and glucose contents 
foil, the level of the chlorides being the most valuable index m 
prognosis A progressive drop in the chlorides indicates a spread 
and generalization of meningitis, and if they fall as low as 680 mgms 
per 100 c cm , a fatal issue is inevitable In these circumstances, too, 
the cellular content may nse considerably It is only when the 
presence and extent of memngitis has to be determined that re 
peated lumbar ptmeture is indicated AVith simple abscess it is not 
advisable to draw off more fluid tluin is essential for examination 
A subdural abscess presents a cerebrospinal fluid like that of a local 
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meningitis In otitic hjdrocephalus the fluid is normal m composi 
tion, but IS under increased pressure 

Course — A chronic ■well encapsulated abscess may be climcallj 
latent for weeks or even months Indeed in some cases of abscess 
folloiving gunshot wounds of the skull and bnin during the war of 
1914-1918 years elapsed before clinical symptoms developed, and 
these were sometimes due to the bursting of an old abscess into the 
ventricles and the rapid development of an acute and fatal mening 
itis In most cases of otitic and pyaemic abscess the latent period 
IS at most a matter of from two to six weeks, and the course there 
after is steadily progressive 

Treatment — This is purely surgical and consists m the opening 
and drainage of the abscess Even when this is achieved the mor 
tality rate remains high, and has not lessened of late years Indeed, 
no one has yet rivalled the results obtained by McEwan nearly 
fifty years ago 

Differential Diagnosis of Tumour, Haematoma, 

AND Abscess 

From this brief account it will be seen that while these three 
lesions present the same general features of symptomatology, yet 
there are differences m history, symptoms, and clinical course that 
gi\e to each a certain individuality by which they may be differ 
entiated The routine of history taking in a case presenting signs 
of raised mtracramal pressure shoidd include enquiries as to recent 
head injury, even though this be tnvial, and as to old or recent 
ear discharge The presence of suppuration within the chest, or 
indeed of recent suppuration elsewhere m the body, should bring 
the possibility of pyaemic abscess into consideration It may 
usefully be remembered also that in young persons plumbism 
may present many of the signs of intracranial tumour Lead 
encephalopathy may be accompanied by headache, convulsions, 
coma hemiparesis, and papillocdema Finally, the so called acute 
hjqjcrtensive attack sometimes seen m the subjects of essential 
hypertension has to he home in mind should an ahnormahy high 
blood pressure be found in association 'ivith signs of raised mtra 
cranial pressure This clinical condition is discussed in more detail 
in connection with ascular disorders of the brain 

Lumbar puncture and the exammation of the cerebrospinal fluid 
may upon occasion provide information of value but it must be 
emphasized that this procedure has its dangers when there is a 
high intracranial pressure, and more fluid than is essential to the 
relevant examinations should not be withdrawn Tlie sudden 
emptying of the theca may lead to the downward dislocation of the 
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medulla into the foramen magnum, where it becomes compressed 
with the resulting complications of respiratory failure Here, 
therefore, as clsewlicrc, lumbar puncture is not a routine method 
of m\cstigation, but one to be used with discretion and for some 
clearly thought out end 



CHAPTER IV 


VASCULAR DISORDERS OF THE BRAIN 
DTERODTJCnON 

D isease of the cerebral artenes probably provides the 
majority of cases of organic ner\ous affection encountered 
m the general practice of medicine For the most part the 
illnesses so caused are of sudden onset and come under the clinical 
heading of apoplexy, yet the process of arterial degeneration not 
infrequently leads to a state of slowly progressive impairment of 
cerebral function Farther, cardiac disease and arterial lesions 
remote from the brain may, by the mechanism of embolism, lead 
to grave disorders of cerebral function and severe damage to 
cerebral tissue, and finally certain transient disorders of cerebral 
function not associated ivith structiural damage may result from 
general circulatory disorders , as for example the simple fainting 
attack that follows upon a sudden and considerable fall m blood 
pressure, and the hypertensive attack associated 'with essential 
hypertension 

In all these varied conditions the essential factor is an inter 
ference with the cerebral blood supply, either transient or persisting 
The nerve cell is highly sensitive to variations in its blood supply, 
that IS, m its oxygen supply The cerebral circulation is so con 
trolled as to maintain as constant a level of oxygen supply to the 
brain as possible, and even its anatomical arrangements seem 
specially designed to this end In the circle of Willis and in the 
free anastomoses beh^een the cortical branches of the cerebral 
arterioles we see an arterial system planned to secure an adequate 
collateral circulation in the event of local damage 

-fttiraimna \ea4s wAYmi a iuw Trmrtft.es \d nrcrv ersMe 
changes in nerve cells These changes are necrotic in character 
and may be of all grades of seventy, from the slightest to the death 
of the cell Hence, even transient interference with the cerebral 
circulation may lead to permanent residual symptoms 

To progressive oxygen depnvation the nerve cell reacts first by 
becommg hjrperexcitable and then by diminution and loss of 
function The convulsions of asphyxia, and those that maj 
attend severe haemorrliage elsewhere m the body, express this 
initial reaction of the ner\e cell In the last resort, then, \ascular 
03 
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disorders of tlie brain produce their sjmptoms by reducing or 
abolishing the oxygen supplj of ner\e cells, though in the case of 
intracranial haemorrhage there is also gross destmction of cerebral 
tissue by the issuing arterial blood 

A simple classification df \ascular disorders of the brain from 
the clinical point of view maj be made into 

(1) Those ANhich are transient and recoverable and without 
stnictural damage to the brain Tlicse include the simple fainting 
attack {\ asov agal sj ncope) and the hypertensiv e attack of essential 
hj pertension 

(2) Those which involve some degree of stnictural damage and 
thus lead to permanent sequels These include cerebral haemorr- 
hage, tlirombosis and embolism 

Tim Faivtino Attack — ^\^aso\agal S\^coPE — Wien this is 
encountered chnieallj the associations which it arouses in the 
mind of the clinician are not those of vascular disorder of the brain 
so much as those of a “ heart nttaek ” or of epilepsy In a text 
book of neurology it is the latter that demands consideration, and 
therefore the description of the famting attack is given m the 
chapter on cpilepsj (page 122) 

Ceredral Symptoms in EIssential 1I\pertessios 

Aetiology — Tlie occurrence of minor nervous disorders in the 
course of this condition is general!) recognized, and so also is its 
occasional termination in a fatal cerebral haemorrhage In 
addition, attacks with grave cerebral s>mptoms of transient dura 
tion mav also mark its course To these the name of cerehral 
hyperlensxie crx$es has been given 

The) are preceded and preapitated by a further rise m the 
alread) high level of blood pressure obtaining, and it is beheved 
that arterial spasm is the factor responsible both for the rise of 
s)Stemic pressure and for the onset of cerebral symptoms It is 
Ijiovvn that the cerebral arterioles are imder vasomotor control, 
though not to so marked a degree as similar vessels elsewhere in 
the bod) , and it is possible that under the patliological conditions 
obtaining in essential bypeitensiofi more intense spasm ol the 
cerebral arterioles is possible than is normally the case Chmcally, 
there is much to commend the view that the cerebral hv’pertensive 
attack IS so caused since the transience of the s)mptoms is not 
easy to reconede wath the notion of structural change or damage in 
the brain 

Symptoms — It is not suggested that the 1)^10 of attack to be 
desenbed is as frequentl) seen m the subjects of essential h) per 
tension as are cardiovascular symptoms, but it is important to be 
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auare of its occurrence and chiracter if errors of diagnosis — and 
thus of treatment — are to be avoided The patient is commonly 
middle aged or elderly, though the condition may upon occasion 
be seen in adolescents Symptoms of hypertension have generally 
been present for some iveeks or months before the hypertensive 
attack develops These include headache, irritability, unduly 
ready fatigue, impaired powers of concentration and of judgment 
Then the headache becomes intense — so severe in fact as to resemble 
the intense paroxysms already desenbed in the case of intracranial 
tumour The blood pressure is found to be 250 mm of mercury 
or higher Vomiting may accompany the headache and the 
patient may become drowsy or even semi comatose Examination 
reveals constriction of the retinal artenes, usually signs of hyper- 
tensive retinitis, and sometimes a definite papilloedema wnth 
marked swelling of the optic disc, haemorrhages and exudate m the 
retina The presence of papiUoedema is generally taken to indicate 
that cerebral oedema is complicating the condition, a view that 
receives confirmation from the fact that m these circumstances 
the cerebrospinal fluid may be found under greatly increased 
pressure on lumbar puncture The tendon reflexes are increased, 
the plantar responses may be of tlie extensor type, there may be 
hemiparesis, hemianopia, or other indications of local disorder of 
cerebral function, and finally, generalized or Jacksonian fits may 
occur 

The attack maintains its maximal level of severity for periods 
ranging from a few hours to several days, and may then subside 
m the course of three or four days more Occasionally it may end 
in death Perhaps recovery is the usual termination, and with it 
disappear all the signs of local cerebral lesion , the papilloedema 
subsides and in doing so uncovers again a greater or less severe 
degree of hypertensive retinitis 

Diagnosis — To those who are not familiar with the cerebral 
hypertensive attack, the possibilities of error are considerable If 
the presence of high blood pressure is known, a diagnosis of uraemia 
may be made, but in the uncomplicated hypertensive attack the 
blood urea is w ithin normal limits and the urine may contain as 
its only abnormal constituent a small amount of albumin When 
papilloedema is present and severe the possibihty of intracranial 
tumour has to be considered, but while it need not be maintained 
that the systolic blood pressure is never raised in the subject of 
tumour, it can be said that it does not reach the high lev els seen in 
essential hy^pcrtension The course of events usually clears up any 
uncertainty withm a week or so, for cerebral tumour is a pro 
gressive condition One remote possibihty of error yet remams, 
namely, lead encephalopathy Plumbism m young persons may 
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take this form, vhen it is characterized bj headache, \onuting 
papilloedema, conv'ulsions signs of local cerebral lesion, and some 
times also by a high blood pressure and albuminuria In this case, 
careful lustory taking and the search for the other indications of 
lead poisoning a\ill serve to differentiate the two conditions 

Prognosis — ^Thc prognosis as to recovery from the individual 
attack IS good if treatment is carl> and energetic, but the under 
Ijnng artenal and cardiac condition persists, and the ultimate prog 
nosis IS that of essential hypertension with tius proviso, tliat the 
victim of what lias been called “ lijpertcnsive encephalopathy ” is 
perhaps more hkelj to succumb ultimately to cerebral haemorrhage 
than to cardiac failure 

Treatment — Venesection is the first step to be taken, and if 
there be signs of cerebral oedema {papilloedema, high cerebro 
spinal fluid pressure, convuilsions) the administration of hypertonic 
solutions and lumbar puncture are called for Tliese are giv en m 
the way already described in the case of intracranial tumour, and 
It ma> be necessary to give rectal magnesium sulphate twice or 
tliricedailj for several dajs Headache is most effcctiv ely relieved 
this method Convulsions may be controlled by the rectal 
administration of paraldch>dc (4 to 0 drachms m water), or 
bj the hj*podermic injection of 8 grams of phenylbarbitonc in 
solution 

On recover) the regime of life should be that suitable for the 
subject of essential hypertension 

Cerebral Haemorrhage Tiibosibosis and Embolism 
Apoplexy 

In each of these ev ents we are dealing with a sudden block in 
the cerebral circulation involvung a greater or less extent of the 
hemisphere If only a small region be rendered ischaemic the 
resulting disturbance of function may be confined to this region, 
but when a large area is involved the entire cerebral mechanism is 
thrown temporanlj out of action and consciousness is suddenly 
lost. It IS to this loss that the term apoplexy is applied 

Aetiology and Tathology — Embolism ol tbe cerebral aitcnes 
may be associated with rheumatic or bactenal endocarditis in 
y oung persons, with auricular fibrillation at its onset or when as a 
result of treatment the auricular wall begins to beat more force- 
fully , m association with coronary thrombosis (if a piece of the clot 
which forms on the endocardium over the infarcted area becomes 
detached), and also m atheroma of the aorta from separation of a 
thrombus In short, it may occur at almost any age On the whole, 
perhaps it is most often seen in yoimg w omen with rheumatic endo 
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carditis Should the embolus be lufective, os may happen in 
bacterial endocarditis it produces a local inflammation m the 
arterial n all at its point of impaction and may thus lead to the 
formation of a cerebral aneurysm 

Haemorrhage and thrombosis are most commonly seen in the 
elderly subjects of atheroma and m association with high blood 
pressure It is often thought that thrombosis is a concomitant of a 
low, haemorrhage of a high blood pressure Yet the arterial disease 
which underhes both is one and the same, the subjects of both usually 
have a high blood pressure though it may well be that clot forma 
tion in the artery occurs at a time when, as a result of fatigue or of 
some intercurrent debilitating illness, the pressure is at some level 
below what is customary Variations of systolic pressure seem to 
occur more readily and frequently in the subjects of atheroma than 
in persons with healthy arterial trees, and it is noteworthy that 
cerebral thrombosis often occurs m the subjects of high blood pres 
sure during sleep and when they are unduly fatigued It is there- 
fore not possible to determine the cause of an apoplexy, as between 
haemorrhage and thrombosis, by measuring the blood pressure of 
the comatose patient Unless he be collapsed and moribund it will 
probably be found well above normal m the case of both haemorr 
faage and tlirombosis Of the two dis^ters, thrombosis is much 
the commoner and the less often immediately fatal If two or more 
recurrences of apoplexy are seen m the same subject, we may safely 
assume that all have been thrombotic, except possibly the last and 
fatal one The common site of haemorrhage is the region of the 
internal capsule corpus striatum and thalamus that is, the region 
supplied by the small central (lenticular) branches of the middle 
cerebral artery (Fig 22) ^Vhen profuse, the haemorrhage may 
break into the lateral ventricles AVhen a horizontal section is 
made through the brain of a fatal csise of haemorrhage a dark 
gelatinous blood clot is seen to occupy the central region of the 
affected hemisphere, and when this is washed away the tom cerebral 
tissue surrounding the site of haemorrhage can be seen In old 
cases that have long survived such a lesion we find a cj st like cavity 
containing a yellow fluid 

Cerebral thrombosis usually involves the same region when 
massue, but any of the cortical branches of the three cerebral 
arteries may be occluded Branches of the vertebral and basilar 
artenes may also be the scat of thrombosis The appearances of 
the infarctcd region \anes according to the degree of collateral 
circulation obtaining 'WTien this is scanty we have a white 
softening, when free the softened area is red Phagocytic microglial 
cells ( compound granular corpuscles ”) soon enter the softened 
area and carry away necrotic matenal, leaving m the case of large 
o 
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softenings a cystic cavity crossed by delicate strands of proliferated 
glial fibres. 

Except for the extra-cerebral (subarachnoid) hacmorrliagc 
resulting from the rupture of a basal aneurj’sm, which may be 
seen at any age, cerebral Imcmorrhngc is found in elderly persons 
with atheroma, but in young adults cerebral thrombosis may be 



Coronal Section of the Left Ccrobrol Henwphero, showing the central 
branches of the middle cerebral artery. The region of the lenticulo-etriate 
artery, which is commonly the seat of rupture and of cerebral b3?morrhage, 
is indicated by a circle of dots. 

found in association with syphilitic endarteritis, in septicaemia, and 
other infective conditions. 

The cerebral aneurysms from whidi, upon rupture, subarachnoid 
haemorrhage occurs are not the so-called miliary aneurysms foimd 
upon the perforating branches of the middle cerebral artery, but 
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larger dilatations, usually saccular, which are found upon the 
arteries which enter into the circle of Willis Such dilatations may 
never give nse to symptoms, they may be of such size and so situ 
ated to cause pressure symptoms wthin the skull, or they may 
rupture ^Vhen the last happens, the blood pours into the subarach 
noid space at the base of the bram and may spread up over the 
con\exity of the hemispheres and filter doi\n into the spinal theca 
Should such an aneurysm have become adherent to the under 
surface of the brain, it may rupture into the bram substance, and 
even into the ^ entricles, when it produces an apoplexy with hemi- 
plegia chnically indistinguishable from the ordinary mtra cerebral 
haemorrhage, and like this commonly rapidly fatal The usual 
sites for such aneurysms are the •anterior communicating, the 
internal carotid and the basilar arteries In young persons they are 
usually congenital, but may be inflammatory and the end result 
of the impaction of infective emboh In older persons they may 
result from atheromatous changes Syphilis is a relatively uncom- 
mon cause The apoplex}’ resulting from the rupture of such an 
aneurysm has certain clinical features by which it may be recog- 
nized 

The Symptoms of Apoplexy. — ^The mode of onset of apoplexy and 
the depth and duration of the ensuing coma may provide chnical 
indications from which may judge the character of the respon 
sible lesion The dislodgement of an embolus from heart or aortic 
wall IS an instantaneous event, and therefore the apoplexy of 
cerebral embolism is the most sudden of all Rapid in onset, 
though usually less instantaneous, is the apoplexy of cerebral 
haemorrhage With this, brief premonitory headache or par 
aesthesiae of unilateral distnbution may precede the rapidly 
developing loss of consciousness In cerebral thrombosis, on the 
other hand, the mode of onset vanes widely from case to case 
It may be apoplectic, approximating m character to that of haemorr- 
hage, and a brief generahzed convulsion may accompany the onset 
Perhaps more often hemiplegia begins to appear and to deepen, 
and Vi’ith this increase consciousness progressively wanes This 
happens when a thrombosis beginning m a small artery spreads 
backward towards the parent trunk — probably the middle cerebral 
artery , such a process may take from one to more hours to ev oh e, 
the subject finally becoming comatose, though rarely so dceplj as 
m the case of haemorrhage The profound coma, ^vith relaxation 
of both sphincters and >Tith vomiting, is more likely to be due to 
haemorrhage than to thrombosis A common mode of onset is 
that m which the subject retires to bed m his usual health, though 
possibly more fatigued than is customary, to awake next morning 
mth a hemiplegia already present Again, he may be found scmi- 
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conscious on the floor of lus bedroom, hoMng fallen -^Nhcn he 
attempted to get out of bed 

In fiubanchnoid haemorrliage the onset is almost jnvanabl> 
marked by the absolutely sudden development of intense headache, 
and ^\hcthe^ consciousness is then lost depends upon the amount 
of haemorrhage In small leakages, a period of confusion or 
delirium, during which the headache persists, may occur, conscious 
ness ne\er being lost 

These \arying modes of onset, taken m conjunction with the 
general background of the subject's cardiovascular state, will 
generally make a pathological diagnosis possible, but it has to be 
confessed that when the onset Iws not been obscr\ed and the 
subject IS disco\cred already comatose it maybe diflicult to differ- 
entiate the possible underlying pathological processes In these 
circumstances the problem may resolve itself into the larger one 
of the differential diagnosis of coma 

The Differential Diagnosis of Coma — In the differential diagnosis 
of any state of coma it should be borne m mind that, quite apart 
from structural lesions of the brain, clnngcs in the reflexes may be 
found Thus, in deep coma the tendon reflexes may be abolished, 
while m many forms of intoxication the plantar responses ma> be 
of the extensor t>pc This form of plantar response is found, for 
example, in barbiturate and aspinn poisomng, m the cholacmta of 
acute yellow atrophy of the liv er and of delaj cd chloroform poison 
ing, and in h> poglj ciemte coma It is also present as a transient 
phenomenon in the flaccid coma that follows the convulsion of a 
generahzed epileptiform fit In all the above mentioned states 
such abnormalities in the reflexes os maj be found are bdatcral 

(a) Vascttlar Lesions of the Brain — In cerebral haemorrhage, 
tlirombosis and embolism the signs of a unilateral lesion of the 
brain are present, e g hemiplegia These signs hav e alreadj been 
described in Chapter II, page 23 But m uncomplicated sub 
arachnoid haemorrhage hemiplegia is lacking The features of 
tins condition are fully described on page 110, and need not here 
be detailed 

In anj progressiv e intracranial haemorrhage the pupils tend to 
dilate progressively as coma deepens tow ards death, the paralv’tic dila- 
tation appearing first on the side of the lesion w hen this is xmilateral 

(b) Non-zascular Lesions of the Brain — ^These rarely give nse 
to a sudden lapse mto coma and thus commonly provide a medical 
history from which information of great diagnostic value may be 
obtamed Such lesions are intracramal tumour, haematoma, and 
abscess, of which the signs have already been described The 
poho encephalitis of childhood may be ushered m by coma with 
convnilsions, rapidly followed by the signs of hemiplegia in most 
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instances Here the fundus oculi is normal Lead encephalopathy 
may also produce coma The signs and symptoms of this mtoxica 
tjon have already been described on page 91 

(c) Narcotic Poisoning — Opium and its derivatives no longer 
occupy pnde of place in this category since the numerous barbi 
turate drugs have come into such general use The signs of opium 
poisoning are fanuhar from countless descriptions in text-books and 
may be briefly summarized The pupils are minutely contracted, 
the tendon reflexes may be absent, the skin is cold, the face hvid 
and clammy, the pulse feeble and slow, respiration slow — later 
irregular and stertorous 'ITie plantar responses are flexor 

In connection with barbiturate poisoning it is important to 
remember that a bilateral extensor type of plantar response may 
be present If this be not known, such a finding is apt to lead to a 
diagnosis of some structural disease of the brain For the rest, the 
clinical picture vanes according to the depth of the coma and the 
seventy of the poisoning The skin is usually cold and clammy, 
the face pale, respiration is slow and finally irregular The pupils 
are small, and in the lighter degrees of coma the eyes move irregu 
larly, showing squint as they do so The tendon reflexes are 
diminished and may be abolished Sei ere aspirin poisoning may 
present a similar picture, including the presence of extensor plantar 
responses, but the patient has usually been very sick and he and his 
bed or his garments may reveal this by the presence of vomited 
material 

(d) Diabetic and Hypoglycaemtc Coma — ^Diabetic coma may most 
readily be identified by the examination of the urine and the 
detection of glucose and acetone bodies therein The tendon jerks 
may be abolished from the presence of a peripheral neuritis, the 
plantar responses are of the normal, or flexor, variety In hypo 
glycaemic coma, on the other hand, tlie plantar responses arc often 
of the extensor variety There may be epileptiform convulsions, 
sometimes a status epilepticus The patient may be restless, flushed 
and sweating The blood sugar estimation and the examination of 
the urine ■will serve to estabhshthedifferentiationfromdnbeticcoma 

(e) Alcoholic Poisoning — It is perhaps trite to say that the smell 
of alcohol m the breath of the comatose subject is not necessarily 
an indication that the coma is alcoholic in origin Yet mistakes in - 
diagnosis based upon the assumption that it is are still made from 
time to time and •with unfortunate results No coma should be 
dismissed as alcohohe until a complete examination has excluded 
all other possible causes, amongst which head injury with con 
cussion contusion, or intracranial haemorrhage should be considered 
as veil ns all the other nctiological varieties of coma already dealt 
vith Ihere is a stale quality about the breath of tlie chronic 
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alcoholic that differs from that of the individual who chances to 
ha\ e had a dnnk shortly before his lapse into coma— from whate\ er 
cause Ills tongue is coated, his conjunctivac injected Ifhebenot 
too deeply comatose, pressure on his calves may evoke from him 
some sign of undue muscular tenderness — so common in chrome 
alcoholics and indicating a low grade multiple neuntis Even in the 
presence of all these indications of addiction it remains true that 
all possible surgical and medical causes of coma must be excluded 
before the subject is regarded simply as “ dead drunk ” In other 
words alcoholic coma is diagnosed most safely by a process of 
exclusion Despite these necessary cautions, it remains to be said 
that a recent statistical analysis of 1,100 cases of coma admitted 
into the Boston City IIospitalrc\ caled that 50 percent n ere alcoholic 

The Prognosis in Apoplexy — It is a valid generalization that the 
coma of intra cerebral haemorrhage is more often fata! than not, 
and this within a matter of hours or a day or two If the subject 
regain consciousness the prc^nosis as to survival, until some further 
V ascular lesion occurs, isrcasonably good In subarachnoidhaemorr 
huge the same holds true, though nithin the fortnight foUmving the 
original haemorrhage there is a special danger of recurrent bleeding 
If this period be successfully passed recover}, since there is no 
residual paralj sis, proceeds steaAly and becomes complete and there 
maj be no further recurrence 

In embolism the prognosis depends upon the site of impaction 
of the embolus and the extent of the brain rendered iscliacmic 
But here, as m haemorrhage, stability is reached relatively soon 
that IS, within a period of days 

In cerebral thrombosis, on the other hand, it may prov e cxtremelj 
difficult to foretell the course of events Stability maj not be 
reached for three or four v%eeks An imtiol paialjsis may cleat up 
and later return extend and deepen the subject lapsing graduallj 
into a stupor, then into a final coma The prudent clinician will 
be very guarded when called upon for a prognosis m the early 
course of a case of cerebral thrombosis 

In all cases of apoplexy associated with severe hemiplegia the 
prolonged confinement of the subject to bed in the supine position 
creates difficulties and dangers, especially m the case of elderl} 
persons with the cordiov ascidar degenerative changes so commonly 
found in these circumstances B^ores develop readily over the 
sacrum and heels, and still more menacing are the oedema of the 
bases of the lungs and bronchopneumonia that may be called ‘ the 
bedsore m the lung ” 

The Residuvl Pvralysis of Apoplexy — The vascular lesions, 
the onset of which is marked by loss of consciousness, almost 
invariably involve the middle cerebral artery, and therefore hemi 
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plegia IS the characteristic sequel To this, if the sensory fibres 
i\hich he m the posterior genu of the internal capsule are involved, 
there may be added hemianaesthesia and hemianopia (see page 24) 
The chnical features of hemiplegia in its initial flaccid and its later 
spastic stages have already been described The hemiplegia left by 
a cerebral haemorrhage which the subject has survived is less likely 
to make a recovery than one resulting from thrombosis In any 
event, the final measure of restoration maj usually be gauged 
at the end of the third or fourth week By this time, if a useful 
recovery is going to take place, it is already within sight, and 
subsequently recovery gradually slows down, and with the develop 
ment of spasticity hope of further considerable restoration may 
be abandoned The most severe disability remains m the hand 
This may regain a measure of general strength, making a fairly 
strong grasp possible, but the isolated movements of the fingers, 
unless they are restored very rapidly after onset, do not return 
The leg fares better, at least as far as its functions as a prop are 
concerned, but flexion may remain so weak that the limb is shuffled 
and circumducted m walking 

The same general laws are followed by disorders of speech func 
tion after left sided cerebral lesions If any degree of expressive 
or of rcceptu e aphasia remains after four weeks full command of 
language is not likely to return IVhen hemianaesthesia occom 
panics hemiplegia it often clears up, some degree of motor dis- 
ability persisting On the other hand, lesions involving the optic 
thalamus are characterized by relatively slight and transient 
hemiplegia, but by persisting sensory disturbances Sensory ataxy 
of movement may be a feature of this loss and to it may be added 
after the lapse of a few weeks the appearance of intractable pain on 
the affected side of the body This combination of sensory loss, 
ataxy of movement, and pain together make up what is known as 
the thalamic syndrome 

Acitte Vascular Lesions without Initial Loss of 
Consciousness 

So far consideration has been given to vascular lesions with an 
apoplectic onset, yet the occurrence of hemiplegia without apoplexy 
in cases of cerebral thrombosis has also been mentioned In such 
cases it IS the ingravescent nature of the pathological process that 
a\ erts the “ shock ” produced by sudden vascular catastrophe 
On the other hand, as has also been mentioned when the region of 
the brain rendered ischaemic bj embiJism or thrombosis is rela 
tiiely small, no general disturbance of cerebral function necom 
panies the onset of the local paralj sis of function 
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the anatomical structures involved and the extent of the region 
rendered ischaemic, the symptomatology may readily be followed 
The following table read m conjunction TMth the figure shows the 
symptoms and signs of this medullary thrombosis and correlates 
them with the anatomical elements involved 


Structure 


Vth Nerve 

(descending root) 
Vlth Nerve 
Vllth Nerve 
Vnith Nerve 
(Vestibular Nucleus) 
(Cochlear Nucleus) 
IXth Nerve 

(F Solitarms and N 
Gustatonus) 

Xth Nerve 
(Dorsal Nucleus, 
Nucleus Ambiguus) 
Sympathetic Centre 
Cerebellar Tracts 
Cerebellar Cortex 

Spinothalamic Tract 


Alcsial Fillet 
Pyramidal Tract 


Signs and Symptoms 
On the side of the Lesion 
Pam and bummg sensation on outer and 
inner aspect of cheeV Loss of sensation 
over face and cheek. 

Diplopia, External Rectus weakness, Squint 
Weabiess of face 
Vertigo, Vomiting, Nystagmus 
Deafness and Tinnitus 


toss of taste 

Dysphagia, Paralysis of vocal cord ond of 
palate 

Tachycardia and nausea 
Smallness of pupil, slight ptosis 
Dryness of face 
Ataxy of lunbs and gait 
On the side opposite to the Lesion 
Crossed sensory loss for pam and tempera 
ture over half of body, including face 

Unaffected on both sides 
Tactile sensibility, postural sensibility 
Voluntary power, tendon reflexes plantar 
and abdominal reflexes 


These symptoms and disabibties tend to clear up, leaving as 
permanent sequels sensory loss over the face on the side of the 
lesion, a partial sympathetic syndrome (small pupil, shght ptosis), 
slight nystagmus, with loss of pain and temperature sense on the 
opposite half of the bodj This measure of recovery is the rule, 
and patients rarely succumb to this thrombosis imless the occlusion 
of the artery spreads back to the parent trunk and a more extensile 
tlirombosis of the vertebral artery ensues 

Other brain stem thromboses are occasionally seen and 
present a combination of cranial nerve palsies on the side of 
lesion ivith motor or sensory symptoms on the crossed side acco’d,~'» 
to tlic long tracts invoU ed 
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Vascui^u Lesions rnoDuciNO slowly pRoonEssiVE Chavoes 
IN CrnEDRAL rONCTION 

The arternl changes m cerebral atheroma are particularlj liable 
to fa\ our occlusion of the small branches of the thin walled cerebral 
arteries and arterioles The patchy distribution of the intimal 
degeneration and the formation of thrombi on atheromatous 
plaques lead to narrowing and tortuosity of these vessels In some 
subjects, therefore, occlusion of arterioles may occur from time to 
time without anj massive thrombosis sufTicicnt to lead to apoplexy 
Mhen this is the case we see a condition of transient confusion 
or the appearance of a localized paralysis such as a transient 
aphasia, hemianopia, or hcmiparcsis These local symptoms clear 
up more or less complctelj, but after each episode the subject is 
slightlj more feeble in mind and bodj A form of senile decay 
thus ensues and may be cliaractcnzcd by loss of memory, of 
judgment, and of power of concentration 
Ihcre arc accesses of disorientation ns to time and place The 
patient may be irritable and diflicult to manage, insisting on con 
forming to a long established regime of life for which he is no longer 
either mcntallj or phjsically fit It is m such circumstances tMt 
testamentary capacity maj become seriously impaired, with all the 
unpleasant consequences that this disabihtj may lead to A final 
bronchopneumonia or a massive cerebral thrombosis or haemorr 
hngc brings this tedious and distressing illness to a close 
1 here are tw o relativclj common variants on this picture that of 
artcrio sclerotic muscular rigidity and that of pseudobulbar palsy 
Arttrio sclerotic JIuscuLARRiGrom — This refers to a slowly 
progressive disability m which o ngiditj of Parkinsonian t>’pc 
invades the musculature The patient’s face tends to become set 
and wooden ’ his movements slow, lus stance one of flexion, 
while his steps are characteristically short and shuffling As such a 
man makes his laboured progress along the street, the trained ear 
can recognize the shuffle of Ins feet on the pav ement and the listener 
knows what he willsee if he turns tolook Accompanjnngthis growing 
Jire those ehx'jgcs je/ejred to Nu.weroJis 

minute foci of thrombosis and cell degeneration in tlie region of the 
corpora striata are the pathological basis of this state On section 
numerous tiny holes can be seen in the affected region from which 
the name status lacunatus ” has been giv en to it 
Pseudobulbar Palsy — ^This results from bilateral thrombosis 
in the region of the mtenial capsules Tliere is usually a historj of 
two or more mild apoplectiform seizures, neither of which has beea 
followed by severe hemiplegia In many respects the condition 
resembles bilateral hemiplegia of slight seventy, but in addition 
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to the loss of power in the limbs and the accompanying changes-in 
the reflexes, certain bilaterally performed motor functions are 
gravely affected. Thus there is dysarthria, sometimes so gross as to 
render the patient’s speech unintelligible. The tongue is small and 
spastic and usually cannot be protruded beyond the line of the 
teeth. Swallowing and mastication are laboured and imperfect, 
the lips hang apart and saliva trickles from between them. Emo- 
tional movements of the face are apt to be grotesquely exaggerated, 
the whole face being contorted into a smile or into an expression of 
woe. Spasmodic and uncontrollable laughter or weeping may occur 
from time to time upon what would for the normal person be quite 
inadequate stimuli. The limbs show some measure of spasticity 
with the clumsiness that always accompanies this. Added to this 
picture of physical disability and emotional instability is a pro- 
gressive dementia. 

Differential Diagnosis. — The clinical picture of arterio-sclerotic 
Parkinsonism may lead to a diagnosis of paralysis agitans without 
tremor, but the two states do not develop along the same lines. 
In the former the dementia is early and increasing, the blood 
pressure is commonly high, and there are the general indications of 
atheroma. In paralysis agitans, on the other hand, it is rare to 
find any appreciable dementia until the malady is in its terminal 
stages, while a level of systolic blood pressme much above the 
normal for the subject’s age is excessively rare, nor does it terminate 
in massive cerebral lesions. In fact, it is very exceptional'for 
cerebral haemorrhage or thrombosis to occur during the long 
dra^vn-out course of paralysis a^tans. 

Pseudobulbar palsy may be confused with the spastic type of 
motor neurone disease (chronic bulbar palsy) in which the nervous 
lesion is a slow degeneration unconnected with vascxdar disease. 
In motor neurone disease the history of recurrent vascular episodes 
is lacking and the evolution of the clinical picture is essentially a 
gradual one. In the chronic, slowly developing state first described 
in this section there are certain features which may make differen- 
tiation from cerebral tumour difficult. In elderly persons the 
ciYnicaf picture of tumour, wiien tftis ibsibn ts present, is aiVays^ a 
blurred one. Papilloedema is rarely intense, headache not marked, 
and vomiting uncommon. If any error be made it is more likely to 
be in diagnosing tumour when arterial degeneration alone is present 
than the reverse. The retinal changes, the mental deterioration, 
the occasional presence of a hemiparesis all combine to suggest the 
presence of an expanding lesion. In other words, the differentiation 
of cerebral tumour from the vascular lesions that may resemble it 
clinically in elderly subjects calls for a sound working knowledge of 
general medicine. 
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The Treatment ol Cerebral Arterial Degeneration —Before con 
sidering the details of treatment when cerebral lesions and paral j sis 
resulting therefrom have to be dealt iwth, a few brief generaliza 
tions on the subject of cerebral atlieroma may usefully be made 

In considering this we should bear in mind the very narrow hmits 
^within ^^hlch v,c can expect to influence the progress of attend 
' degeneration Atheroma is essentially a wcanng out process, what 
ever view ^vc may take of its aetiology, and with it we necessanlj 
fight a losing battle The high blood pressure which usually accom 
panics atheroma of the cerebral arteries cannot be permanently 
reduced Indeed, one of the consequences of umvise attempts to 
reduce it materially by dietary restrictions, purgation and other 
means may be to precipitate a cerebral thrombosis 

Tlie starvation treatments so popular amongst certain classes 
of educated persons, and the exaggerated notions entertained by 
them of the nutritive and health givnng properties of fruit jiuccs 
and salads as a substitute for food, are not rarely followed m 
elderly atheromatous subjects by a rapid fall of blood pressure, 
marked fatigue, and the occurrence of cerebral thrombosis TOnt 
this semi starvation does not achieve unaided m the way of dis 
aster, a commonly associated addiction to saline aperients may 
bring about 

If these foolish practices arc commonly indulged in at the behest 
of " healers ” with no medical training, it can scarcely be denied 
that the ground has been long prepared for them by the dismal 
forebodings sometimes uttered to the subjects of high blood pressure 
by their duly qualified medical advisers, and by the excessiv e dietary 
and other restrictions imposed by them Therefore when a patient 
seeks adv ice for symptoms associated with, and probably caused 
by, a developing cerebral atheroma, such, for example, as dizziness, 
headache, or undue fatigue, it is well to remember that there are 
hmits beyond whicli it is not justifiable to interfere wath his life 
If he be habitually gross m his feeding and drinking, if he 
works to excess or takes some form of exercise imsuited to his con 
dition, these habits must be corrected On the other hand, it can 
rareJy be nevx'SS'trj' to aii isoat anA a^sohi^ to sooh -an 

mdn idual Sfore often than not the patient’s regime of life is a 
moderate and reasonable one, and in these circumstances onij 
minimal restrictions should be imposed The repeated taking of 
blood pressure readings may make the patient miserable and docs 
not benefit the course of his malady 

The market abounds in drugs for which it is claimed that the) 
reduce high pressure and call a halt to the progress of atlieroma, and 
their ephemeral vogue indicates clearl) enough that their qualities 
at best are those of the placebo In no chrome and progressne 
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malady are common sense and insight into the weakness and fears 
of human nature more essential K the doctor cannot increase his 
patient’s expectation of hfe, he can at least refrain from being a 
bird of ill omen and a cutter off of those creature comforts that 
mean so much more to the elderly than to the young 
The Treatment of Haemorrhage, Thrombosis and Embolism — It 
IS probable that treatment has no influence upon the outcome of 
haemorrhage into the cerebral hemisphere, but when the patient 
IS stertorous, with a bounding pulse and a cyanotic flush, vene 
section may be tried In thrombosis and embohsm the cerebral 
circulation is already gra^ ely impeded and depletion by venesection 
can only add to the embarrassment Steps should therefore be 
taken to support the circulation The violent purgation that was 
formerly m favour is not indicated and the bowels should be moved 
dunng the initial period by enemata The patient should be kept 
supine, with the head slightly raised and turned to one side when 
the respiration tends to be impeded by the tongue falling back 
against the fauces The bladder must be watched, as retention and 
over distension are not uncommon, and the development of restless 
ness in the semi comatose patient is not rarely due to discomfort 
arising from this source The intermittent passage of urine m the 
bed IS not necessarily an indication that the bladder has been 
emptied, for no more than an overflow incontinence may be in 
question IVhen the patient is able to swallow, hquid food may be 
given 

The care of pressure points should be attended to from the outset 
In heavily built subjects bedsores may develop early over sacrum or 
heels Penodical changes in position may be necessary to facilitate 
movement of both sides of the chest, and to avert oedema of the 
bases of the lungs 

Once consciousness is restored the care of the paralysed limbs 
calls for attention This question wiU be dealt with subsequently 
m Chapter XXV (page 298-299) 

CEREBRAli AkEURYSM AND SUBARACIINOID HAEMORUnAGE 

Several references have been made in the present chapter to the 
aetiology, site, and symptomatology of cerebral aneurysms, but 
they are sufTiciently important to call for further brief consideration 
From what has been said of their varied causation it will be clear 
that aneurj sms may be present at all ages from childhood onwards 
They may never give rise to symptoms dunng life Thej niaj 
reach such a size as to produce symptoms of pressure on adjacent 
ner\a3us structures, or they may rupture with the production of 
haemorrhage into the subarachnoid, space 
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(i) Unitiplurcd Cerebral Aneurysm — It is ^hen situated on the 
internal carotid artery that pressure sjmptoms are most Iikel> to 
arise, and the clinical picture is a fnirl> constant one If the optie 
nerve be compressed there mil be loss of \ ision and the development 
of primary optic atrophy It is exceptional for general pressure 
signs within the skull to arise The cranial nerves (8, 4, 5 , C) 
Ijnng near tlie aneurysm and in the ncighbourliood of the cavernous 
sinus maj be pressed upon so that there is ptosis, diplopia, and 
squint Pressure on the ophthalmic division of the fifth nene 
gives rise to pain, sometimes severe and continuous, m the region 
of the cj c and forehead Email} , the e> e on the side of the lesion 
may be proptosed The onset of symptoms is sometimes sudden, 
owmg either to a sudden increase in the size of the ancur}sm, or to 
leakage of blood therefrom The problems of differential tbagnosis 
that may arise have already been discussed in the cliaptcr on 
intracranial tumour (page 78) 

(ii) Subarachnoid Haemorrhage — ^This is most often seen before 
the middle period of life and may be called the apoplexy of young 
adults Its clinical picture and course depend upon the seventy of 
the haemorrlmge \\Tien this is small m amount the onset, which 
IS imanably heralded b} sudden and intense headache, ma> not 
be followed by any loss of consciousness, but vhen abundant and 
unchecked, deep coma passing on to death within a few hours may 
be the result It is when there is also bleeding into the substance 
of the brain, sometimes e\en into the ventricles, that this last issue 
IS most often seen 

In the ordinary case of moderate se\erity, the mtense headaclie 
may be foUowed immediately by an epileptiform convulsion and 
coma In cases that survive, this last is of short duration, a matter 
of a few hours, the patient gradually regaining consciousness In 
this process he may pass tluough a penod of restless dehnum m 
which there are indications that the headache remains severe 
Indeed, it may persist with waning intensity for two or three weeks 
The temperature may rise after a few hours and remain sivinging 
slightly round 99® r tol00®r for about a week when, in recovering 
cases, it finally drops to normal The pulse maybe slou, from 60 
down to 55 or e\en 50 per minute In fatal cases it tends to grow 
feeble and rapid towards the end For about fort} eight hours, 
after which they disappear, there may be massive albummuna 
and some glycosuria With degrees of haemorrhage insufficient 
to produce unconsciousness, the picture from the outset is one 
of mtense memngeal irritation, with headache, rigidity of neck 
and spine and Kemig’s sign, but otherwise one not diffenng from 
that already described Even m the TOmatose subject exammation 
in the initial stages reveals these signs, and here as in the case of 
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other varieties of meningeal irritation the tendon jerks may be 
diminished Ihe plantar responses are usually of the extensor 
type Inconstant symptoms are sqiunt and diplopia, oedema of the 
optic discs, retinal haemorrhages, and smallness and sluggishness of 
reaction of the pupils to light Finally, m the course of a few weeks 
all symptoms disappear During the first fortnight there is always 
the possibility of fresh haemorrhage, which may be fatal, and in 
the case of large aneurysms frequent headache may persist 

When there has been irruption of blood into the brain, hemi- 
plegia is added to the symptom complex and may remain as a 
spastic heiniparesis 

Prognosis — On the whole, recovery from the original attack is 
more common than a fatal issue When recovery appears to be 
complete after the requisite period of convalescence is passed, no 
further trouble may be experienced and probably the majority of 
individuals thereafter lead lives of normal health and activity 
Indeed it maj well be m some cases that the heahng process in the 
wall of a small aneurysm may make it stronger than it was before 
the rupture In some instances, however, one or more recurrences 
may occur at varying intervals of time 

Treatment — When consciousness is not lost, or if with semi coma 
the patient is restless, the adnumstration of morphia is indicated 
(gr ^ to gr I) This dose may have to be repeated when severe 
headache persists It is an openquestion whether lumbarpuncture is 
advisable in the initial stage when diagnosis is not in doubt Of 
course if it be in doubt, lumbar puncture may be needed to confirm 
the presence of blood m the subarachnoid space IVhen this is the 
case, the fluid may be so abundantly mixed with blood as to look 
like venous blood AH degrees of admixture may be encountered, 
and m old cases the fluid may ha\ e a sherry or yelloivish colour after 
the red cells have been centrifuged doivn If the pulse remains slou 
or falls progressively m rate bclou about 65, repeated lumbar pressure 
maj be resorted to to reduce intracranial pressme, of which the 
slow pulse IS an indication It is possible, too, that the relief of 
headache may be an indication for puncture It has been argued, 
however, that this procedure may lead to recurrence of bleeding 
and therefore it should not be resorted to as a routine measure 

During the first week it may be necessarj to give analgesics 
to reliev e headache The patient must be kept absolutely at rest 
m bed however fav curable the progress of the case, for at least a 
month — preferably for six weeks — and thereafter the resumption 
of activity must be gradual and carefully supen ised A complete 
convalescence should never be less than six months, even if the 
patient be symptom free It is probably a counsel of safety to 
advise against violent exertion at all times m persons who have 
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had subarachnoid haemorrhage, but m \ lew of the fact that most 
of them arc relnti\cly joung the temptation to frighten them into 
permanent valetudinarianism should be avoided If life is to be 
V orth living, some risks must be taken 


SlNOS Ihromrosis 

Thrombosis of the cerebral venous sinuses maj occur m marantic 
infants, ns a terminal phenomenon, in association with middle car 
suppuration and w ith infections of the face Attention has rccentlj 
been drawn to the occurrence of hydrocephalus as a result of 
superior longitudinal sinus thrombosis m children with middle ear 
disease, and the oecurrenee of hemiplegia and other cerebral 
symptoms in women during the lying m period or after abortion has 
also been correlated with thrombosis of this sinus, with or without 
accompany ing thrombosis of cortical veins Gowers suggested tint 
some coses of infantile hemiplegia with an onset with convnilsions and 
coma might be due to thrombosis of the superior longitudinal smus 
and cortical \ cins Cerebral sinus thrombosis i n w omen during the 
puerpcrium probably arises m the following way The pelvic veins 
have long l^cn known to anatomists to communicate with the 
vertebral system of veins, and this with the cerebral dural sinuses 
If, os commonly happens m the circumstances named, the patient 
is wearing a tight binder and has thrombosis in the pelv ic veins, any 
fragment of clot detached from the latter may find its way , not as 
commonly into the caval system of veins, but into the vertebral 
veins whence it may reach the superior longitudinal smus Here it 
may become attached to the smus wall, or to the wall of one of the 
tributary cortical v cins, where it forms the nucleus of a larger clot 
and may set up a local inflammation of the vessel wall (cerebral 
thrombo phlebitis) Thus, during the second week of the puer 
perium the signs and symptoms of this cerebral complication may 
dev elop 

Again, in middle ear disease in children, superior longitudinal 
sinus thrombosis may ensue, and may obstruct the re absorption 
of cerebrospinal fluid, via the pacchionian bodies, info the venous 
system A hy drocephalus may thus be produced The carriage of 
infection by venous channels from the face may lead to cav ernous 
sinus thrombosis 

Symptomatology — ^The symiptoms peculiar to tlirombosis of the 
different sinuses were fully described by Gowers as long as fifty 
years ago, and may be summanzed as follows — 

Superior longitudinal sinus — A condition of stupor leading to 
coma may develop, and there are headache, sickness and papill 
oedema TOien the cortical veins become subsequently involved 
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there ensue convulsions and hemiplegia If, as may happen in the 
case of lying in Tvonien and by the mechanism already described, 
the \ ems are involved earlier ^an the sinus, the onset is with con- 
vulsions, coma and hemiplegia Death may result, or reco\ ery w ith 
residual hemiparesis or without any residual disability Ihrombosis 
of ^ eins in the pelvis precede the cerebral complication In children 
with middle ear disease, the de\elopment of superior longitudinal 
sinus thrombosis is indicated by headache and papiUoedema and 
sometimes by stupor or coma 

Cazemous sinus — ^This is commonly infective and the patient is 
clearly gravely ill and ivitli a high temperature There is proptosis, 
oedema of the ejelids, cranial nerve palsies (3, 4, G) and some 
oedema of the optic disc 

Diagnosis — It is hj drocephalus (otitic hydrocephalus) associ 
ated A\ath middle ear disease and the sinus and cortical venous 
tlirombosis of lying in nomen that constitute the mam neurological 
problems of sinus tlirombosis In the former, the development of 
headache and other symptoms of raised intracranial tension raise 
the question of abscess, meningitis or hydrocephalus In the last 
named, the cerebrospinal fluid is under increased pressure but 
remains normal in composition In meningitis and abscess there is 
usually some meningeal reaction (lymphocytosis, etc ) in this fluid 
The development of coma hemiplegia or convadsions during the 
puerpermm should lead the observer to suspect sinus thrombosis 
and to look for evidence of pelv ic or femoral vein thrombosis 
Treatment — ^\Tien there is reason to suspect thrombosis of 
pelvic veins after parturition or abortion the patient should be 
propped up in bed and the abdominal binder loosened For raised 
intracranial tension the steps described on page 85 should be 
adopted, and for convulsions those described in connection with 
status epilepticus For otitic hydrocephalus repeated lumbar 
puncture may suffice, it being assumed that the original focus 
of infection in the car has been dealt with 



CIIAI^TER V 

EPILEPSY : IDIOPATHIC AKD SYMPTOMATIC 
INTRODUCTION 

T he fit, which IS the charactcnstic, indeed the onI> essential, 
feature of epilepsy vanes so widely m character that a 
definition of it except in vcr> general terms is not casj to 
gi\ c It may be said, however, that it is the expression of a sudden 
and transient disturbance of cerebral function If the disturbance 
be widespread there u ill be loss or alteration of consciousness If 
the disturbance be localized, consciousness may be imimpaired 
In cither case sudden and transient sjmptoms, motor, sensory or 
purelj mental, may be present, and they commonly take the form of 
* positive” sjmptoms , that is, motor spasm, abnormal sensations, 
or special sense phenomena 

In what IS called idiopathic epilepsy there is probably alwajs 
some disturbance of consciousness, but m focal or Jacksonian fits 
onij motor spasm or positne sensory symptoms may occur 
Aetiology —Although epilepsy was amongst the first of all 
maladies to be recognized and described, and though for the best 
part of the past century it has been the subject of intensia e research, 
its aetiology and nature remain incompletely elucidated Its 
chnical features are, indeed familiar, but its causation, the nature 
of the physiological disorder of function that shows itself as the 
fit, and the question of the heritable qualities of epilepsy are not 
jet matters of general agreement It is known that recurrent 
epileptic fits may occur throughout life m otherwise health) 
individuals, and this tendency is what we speak of as idiopathic 
epilepsy, but it is also known that fits indistinguishable from these 
may occur os symptoms of a wide range of pathological processes 
in the brain, and maj be included m the symptomatology of diverse 
forms of intoxication In consequence some maxntam that epilepsy 
is a symptom pure and simple and not what has been called a 
cbmeal entity, and that it would be better to speak of “ the epilep 
sies ” according to the various known exciting factors than to keep 
the category of idiopathic epilepsy nevertheless, from the prac- 
tical points of view of diagnosis and of treatment the two categories 
of “ idiopathic ” and ” symptomatic ” epilepsy remam useful and 
will be here employed 
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Epjlepsy has no morbjd anatomy that has yet been discovered 
with the resources at our disposal It consists m the recurrence 
of fits for a greater or less span of the individual’s life, and the 
mental deterioration that may be found m some severe cases is no 
necessary part of the malady 

It has always been regarded as a heritable condition, though it 
obeys no kno^vn laws of inheritance, and it is probable that what 
IS inherited — if anything be — is an instability of function m the 
cells of the cerebral cortex Gi\ en contributory circumstances m 
the life of the individual thus defective, the instability may so 
mcrease as to overflow m a fit In the idiopathic case nothing 
IS known of what these exciting factors may be In predisposed 
persons whose instability is less pronounced some gross disturb 
ance is needed to provoke fits, such as a new growth m the brain, 
an inflammatory lesion, an injury, or an intoxication In a sense, 
therefore, all epilepsy may be symptomatic 

Certainlj the heritable qualities of epilepsy have been exag 
gerated in the past, and m consequence severe restrictions upon the 
liberty of conduct of the epileptic have been imposed m the guise 
of medical adv ice , as for example m the matter of marriage and 
reproduction The most recent statistical information indicates 
that direct transmission of epilepsy is exceptional, and the writer’s 
experience is wholly in accord with this conclusion 

Of the physiological disturbance of nervous action that nccom 
panics the fit, it has been shown that the normal rhythm of action 
currents (Berger rhythm) produced m the nerve cells of the cerebral 
cortex, which are regular m amplitude and frequency, undergoes 
characteristic changes during the course of epileptic fits These 
changes, recorded by a suitable amplifying apparatus, constitute 
the electro encephalogram (E E G ) Thus m the mmor fit we may 
see alternating slow and fast spike bke waves, in the major fit a 
rapid rhj thm of fast and large ivaves Other characteristic patterns 
of cortical potential have also been described m epilepsj It will 
be seen, therefore, that the E E G may provide information of 
essential importance in differentiating epileptic from hysterical 
fits — the cortical rhythm being undisturbed m the latter — and also 
m the recognition of clinically doubtful minor fits It has also 
been claimed that the presence and site of such a local lesion as a 
tumour may be detected by changes m the rhythm of cortical 
potentials produced by it 

This diagnostic procedure has, however, certam hmitations 
Thus variations m cortical rhythm characteristic of epilepsy are to 
be found m some 10 per cent of the population, while cUnically 
recognizable epilepsy is found in no more than 0 5 per cent Thus 
on abnormal E E G may be found m a subject who has never had 
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chnjcally discoverable fits that is, «ho is not epileptic rurther, 
the localization of tumours by tlic EEC has not jet reached a 
completely satisfactory slate of rcliabilitj, and misleading records 
ma> be obtained In other words, the EEC is not jet a sub 
stitutc for clinical judgment, it is nther an additional call on this 
Tlic presence of abnormahtjcs of cortical elcctricil nctn ity cannot 
yet be accepted as a final elucidation of the essential process that 
underlies the epileptic fit, for all we can say of it is that it is a 
phenomenon accompanying the fit That it stands in a causal 
relation to the fit is not yet established, and hence the recent 
definition of epilepsy ns n “cortical dysrhythmia *' makes an 
assumption that has still to be justified 

No constant or characteristic disorders of metabolism, or of 
endocrine functions, have ever been discovered m the epileptic 
subject, nor is there any macroscopic or histological lesion m the 
brain that can be correlated vvitli the production of fits 
Idiopathic Epilepsy almost always makes its first appearance 
before adult life is reached, the age periods at wluch it is perhaps 
most prone to begin are infancy, the age of puberty and during the 
passing of adolescence into adult life 'Whether infantile convul 
sions arc necessarily to be regarded as the onset of cpilcp^ is not a 
matter upon which it is easy to pronounce definitely, but it can be 
said that these convulsions appear far more commonly m the early 
history of epileptic than of non epileptic subjects Its sex incidence 
IS approximately equal As has already been mentioned m the 
chapter on intracranial tumours, the appearance for the first time 
in middle hfe of epileptic fits commonly betokens the presence of 
some structural cerebral lesion , that is, such fits belong to the 
symptomatic category and not to the idiopathic 

Symptoms — It is the recurrence of fits that constitutes what we call 
epilepsy , and in tlus respect there are the widest possible differences 
between individual cases There are two mam varieties of fits, 
the major and the minor, and their features will be subsequently 
described Some subjects suffer from both forms, others from one 
or other only The frequency of the attacks vanes widely They 
may be of almost daily occurrence or be separated by much longer 
periods of time — vreeks or montlis They may occur in small 
groups at short intervals separated by long intervals of freedom 
They may have a special tune incidence in the twenty four hour 
period In some subjects the fits are wholly or almost wholly 
nocturnal, occurring within an hour or two of the change from 
waking to sleeping In others they occur during the first hour or 
two after rising m the mormng and at no other time, whde m yet 
others they may occur at any time 

A patient may be subject to very frequent minor fits and to 
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occasion'll major fits Again, after several years of IiabiLty to 
minor attacks, major fits may make their appearance A patient 
hable to major attacks may pass mto status epilepticus, m ivhich 
fit succeeds fit without intervening restoration of consciousness 
In yet other subjects, sbght localized twitchings of muscles without 
other disturbance may occur between fits, increasing m frequency 
as a fit approaches 

On the whole it may be said that there seems a greater habihty 
to an attack in all epileptic subjects when they are at rest, mentally 
or phjsically IVhen free from attacks the subject may feel per- 
fectly well and be mentally and emotionally normal, and many 
epileptics whose attacks are nocturnal only, or of a slight character 
(as may be the ease with minor fits), lead physically and intellectu 
ally acti\e and useful hves 

In others, however, the temperament may be altered The 
child subject to frequent fits is apt to be intractable, untidj, 
destructive with his clothes and toys, and quarrelsome It is, 
however, an exaggeration to say, as has been said, that there 
IS a characteristic epileptic temperament which can be identified 
as such even when no fits are observed In the most severe 
cases with an onset m childhood mental deterioration may set in, 
the general physical condition may fall off, the child may become 
dirty in habits, incoherent and almost inarticulate, and finally 
bedndden 

On the other hand, cases are known in which, after one or more 
fits, the affection disappears finally It is not uncommon for a 
series of fits to occur at the critical periods of life, during the first 
year or two, at puberty, and at about the age of twenty In girls 
and women the day before the menstrual period may show a special 
hability to an attack, though this is by no means invariable It is 
common for fits to cease in a pregnant woman, recurring after 
parturition The converse is known, but is exceptional 

Almost any disturbance of bodily function may lead to the 
appearance of attacks m the epileptic subject, such as indigestion 
or constipation On the other hand, fits have been known to cease 
during the course of a febrile illness 

The Minor Fit “ Pelii Mai ” — ^Tlus consists of a momentary 
disturbance of consciousness, ranging from a change so slight as to 
be scarcely perceptible, to complete loss, m which the patient falls 
to the ground The infant seated in his nursery chair may suddenly 
let his head fall fonvard on to his mug or plate on the little shelf 
before him, and as quickly lift his head ogam The older patient 
maj drop what he is holding, stop for an instant in the flow of his 
speech and then resume where he left off The observer looking at 
the patient will note, perhaps, a sudden lapse of fixation m his 
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gaze, often described ns *' a vacant look,” the eyes mayturn up or 
to one side, the lids mnj flicker, a brief feeble convulsive ^lo^ ement 
of face or hand may be seen n flushing or sudden pallor 

MHien consciousness is totally lost for two or more seconds, the 
subject may not be able to pick up his tram of thought or action 
immediately and may have to be reminded of this An essential 
feature of tliese phenomena is their transience The) have passed 
^uthm a minute, but this is not to say that the patient is as quickly 
restored to normal consciousness After minor attacks there is— 
m some subjects only — an intervening period of abnormal or m 
complete consciousness before the normal state of mind is restored 
In this period, which may last for a few minutes or for as long as 
an hour or more, the subject appears fully conscious, but he is not 
normally in touch with his environment or in full possession of his 
faculties In these circumstances he may be seen to perform a 
number of simple or complicated acts that are inappropriate, and 
may upon occasion prose socially embarrassing or even bnng the 
subject ssithm the ambit of the law The conduct so displayed is 
spoken of as " post eptlcplie aulomaitsm,” and is a phenomenon 
ssith sslucli the doctor should be familiar The automatism of a 
gis cn epileptic is often stereotj'pcd He may take off his collar and 
tie and put them in his pocket, he may proceed to undress himself 
more complctclj , he maj emptj his bladder dehbcralelj , he maj 
pick up ond purloin any loose object within his reach, he may make 
a senes of what appear irrelevant remarks he may become pug 
nacious, or may wolk from the room or through a French wmdow 
if one be handj 

Finally, normal consciousness is restored and the patient may be 
said to find himself again This moment arrived he is found to have 
no knowledge of any acts performed during his period of auto 
matisra, though he may see their consequences and thus deduce 
what has happened to him 

It will be readily understood that ^ihcn so complet a tram of 
events follows a transient bluntmg of consciousness that may not 
ha\e been observed, m a person not known to be subject to minor 
epilepsj , the most erroneous deductions maj be dra^vn but the 
recurrence of such episodes and their more or less unvarjang form 
m a gi\ en individual should put the medical adviser, when one is 
consulted upon the scent It is not intended to convej , however, 
that automatism is a common sequel of the minor fit In some 
subjects it never occurs 

The Afqjor Ftt “ Grand JUal ” — In this a arietj of fit there is 
a relativelj constant sequence of events About 50 per cent of 
epileptics ha\ e an aura before consciousness is lost This is com 
monly an indefinable sensation m the epigastnum but it may 
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consist in some special sense aura, e g flashes of light, a formed 
image, an unpleasant sense of smell or taste It may be more 
complex and consist in the idea that the patient is somewhere 
familiar and is looking at a scene he has seen before On the other 
hand a motor phenomenon may immediately precede the onset, 
such as a spasm of an arm a turning of the head and eyes to one 
side Some erroneously beheae tliat this motor effect denotes that 
the fit IS a true Jacksonian attack, and as such indicative of an 
underlying local cerebral lesion, and it is therefore necessary to 
emphasize that it is simply one of the known ways in which the 
onset of a major epileptic fit may be heralded 

After these momentary preliminaries, consciousness is suddenly 
lost, the patient sometimes uttenng a guttural cry as this happens 
lie falls to the ground, the entire skeletal muscidature enters into 
strong tome spasm which arrests the respiratory movements As a 
result the patient becomes cyanosed, “ black m the face ” If the 
strength of spasm is not equally distributed through the musculature 
the patient may turn over on his face, or perhaps only the head and 
eyes may be deviated or one side of the face contorted In a few 
seconds this tonic spasm intermits and a series of dome jerking 
movements take possession of the muscles These persist for some 
seconds, becoming slouer m rate, and finally, after a powerful jerk, 
they cease and the patient lapses into a flaccid coma During this 
clonic phase the breath is forcibly expressed at each spasm froth 
may be expelled from the mouth and the tongue maybe bitten if 
it be protruded between the teeth when the jaw goes into spasm 
When this happens the froth may be blood stained Also during this 
phase there may be incontinence of urine, less often of faeces, and 
still more rarely a seminal emission Some subjects almost mvari 
ably wet themselves and bite the tongue, while others convulsed 
wth apparently equal violence never do so The pulse may be 
rapid and forceful 

As the stage of flaccid coma arrives, the examination of the 
patient becomes practicable The pupils are found dilated and the 
comeal reflexes absent The tendon jerks may also be missing and 
the plantar responses are of the extensor type 

Rapidly the reflexes return to normal and consciousness begins to 
return to be fully restored m a further minute or two During this 
stage of returning consciousness the patient may be confused and 
disoriented Vomiting, or more commonly headache, may then 
ensue, and m many cases the patient passes into a deep 
sleep 

After a severe fit a slight me of temperature (half to one degree 
F ) may occur In status epilcpticus fit succeeds fit without inter 
% emng recovery of consciousness for one or more liours In pro 
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long status there may be a progressive rise of temperature to 108 
or e\cn 105 degrees T In these circumstances the issue may be 
fatal, the patient succumbing to heart failure Again, in chronic 
epilepsy a bout of fits may be followed by a phase of “ epileptic 
mama ” lasting for perils ranging from an hour to se\ eral 
days 

Fits of all grades of seventy between the mimmal minor attack 
and the severe seizure abo\ c desenbed maj be encountered There 
are also bizarre \anants on both tj^pcs such ns attacks in which the 
disturbance of consciousness consists in transient abnormal emo 
tional states, m complex \isual or auditory hallucmations Such 
attacks arc spoken of as psjchic fits Their recognition must 
depend upon their recurrence and constancj of form m a given 
patient 

Again, there are fits which oppear to be precipitated by specific 
stimuli, such as the sound of music, a sudden moaement from a 
state of rest, or some cutaneous stimulus 

The Jacksonian or Focal Fxl — ^The essential feature of this is 
that tlie imderljang cerebral disturbance begins m a circumscribed 
cortical region It may remain confined to this, or it maj spread to 
adjacent regions, in some instances becoming generalized so that 
consciousness is lost and the picture of a major epileptic fit is pro- 
duced From the fact that the onset of change m the brain is local, 
the initial manifestations of the fit correspond m character to the 
functions subserved by the discharging focus Thus it may be 
motor, sensory, gustatory, auditory, or visual If the change then 
spreads, other manifestations ore added according to the direction 
of spread The most familiar a anety of Jacksonian fit is that which 
starts m the motor cortex It begins with a localized dome spasm, 
the usual regions of initial mvolaement being the angle of the 
mouth, the thumb and index finger, or the great toe The conarul 
Sion may then spread m an ordered progress from the point of on 
set , thus it maj spread from the angle of the mouth to the remain 
mg facial muscles, then to those of the neck and eyes so that head 
and eyes deauate Starting m the hand it may spread up the arm 
to the shoulder, trunk, thigh and leg muscles Should conamlsion 
spread do the mitsdes c£ the opposrdesrete ecmsetcasness ts camaiiful^ 
lost and the conaailsion then becomes generahzed 

MTien the imcinate gjTus is the focus of onset, the fit consists 
m a sensation of an unpleasant smell or taste, accompamed by a 
dreamy mental state in which the patient may hek or smack 
his lips 

Other varieties of attack correspondmg to disturbance in the 
sensory or visual regions of the cortex may occur It is widely 
beheaed that such fits invariably pomt to the presence of some 
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local structural lesion m the cerebral cortex that might be amen- 
able to surgical treatment This may indeed be the case, but it 
must be emphasized that not infrequently exploratory craniotomy 
reveals no macroscopic change and none is present, and in many 
instances a Jacksonian fit may be no more than a variant of idio 
pathic epilepsy 

Diagnosis — It is m the nature of things that diagnosis must 
very commonly be made upon the account of fits given by observers 
who, from imfamiliarity with epilepsy and from the stress of 
emotion which seemg the fit evokes m them, are not the most 
rehable of witnesses Nevertheless, there is a degree of constancy 
about the major fit that rarely leaves considerate doubt when a 
reasonably good account is available The story of the aura, of 
the guttural cry which betokens the onset, the cyanosis, convulsion, 
tongue biting or other injury, frothing at the mouth and incontin- 
ence of urine all go to make up an unequivocal picture More 
difficulty may beset the recognition of mmor fits In both cases 
the fact of recurrence, the more or less stereotyped form of each 
attack, its relatively bnef duration are all points of diagnostic 
importance A negative physical eiamination is also of positive 
diagnostic value iSirther, the general background of the case, the 
age of onset, and all the circumstances which mark the incidence 
of fits, as these have been already related usually make the diagnosis 
of epilepsy relatively simple It should not be thought that the 
taking of an electro encephalogram (see page 115) is an essential 
preliminary to a firm diagnosis of epilepsy In the majority of cases 
It IS wholly unnecessary, yet m doubtful cases, especially of petit 
mal, the E E G competently interpreted may be of the greatest 
value At the present time this diagnostic resource is not generallj 
available 

In the case of infantile convulsions it is not always easy to decide 
whether they are to be dismissed as teething convulsions, or to be 
regarded — and treated — as epilepsy, and the matter wiU be dealt 
mth under the heading of treatment 

The hysterical fit may also present diagnostic difficulties and the 
following generalizations as to its character may be made There 
IS no ordered sequence of events, there is no true loss of conscious 
ness, there are no changes m the reflexes, no incontinence or tongue- 
biting, and the patient does not sustain injuries m her fall, nor fall 
in a dangerous place The ^es are not passively closed as in true 
coma, but shut, and the attempt to open them with the finger is 
usually met with a tightening of the Ii^ The convulsion is not a 
matter of tonic and clonic stages but of wild struggling, which is 
aggravated by attempts at restraint The greater the excitement 
aroused in those who flock to her succour, the more dramatic the fit 
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The patient i\ho has to be “ held down ” by numerous persons and 
who “ drags them across the floor ” m her struggles is not having a 
major epileptic convulsion The hysterical fit may appear to last 
for hours, phases of apparent unconscious swooning intermitting 
\\ ith phases of violent octi\ ity Every hysteric is a law unto herself 
in the matter of fits as of other somatic symptoms Here also, as 
in epilepsy, the general physical and mental background of the case 
must be taken into account Originally coined by Charcot, the 
term “ hystcro epilepsy ** is still encountered from time to time 
It has no place in clinical neurology, and its use betrays uncertainty 
in the mind of the observer as to irhat he is looking at, together 
with a natural desire to be right whatever the nature of the attack 
A fit may be hysterical or it may be epileptic, or a minor fit may 
be follo^\cd by phenomena of automatism that suggest hysterical 
behaviour to the mexpericnccd observer, but there is not a hj stero 
epilepsy (see page 82G) 

The Eaintisq Attack (Vasovagal Syncope) — While it is not 
rare for a minor or a mild major epileptic fit to be dismissed as a 
“ faint,” it is perhaps less common for the converse error to be made 
Yet instances base occurred when this has been done, with serious 
consequences to the individual thus ^rrongly labelled as liable to 
fits 

Ihe faint is a familiar example of sudden and transient ecrebra! 
anaemia, and though most frequently seen m the child or adolescent 
it may also occur in the adult The factors which gne rise to it are 
the fasting state, fatigue, unpleasant emotions, the debility that 
may follow illness, and confinement in a hot and ill a entilated 
room In weaklj subjects the sudden assumption of the erect 
posture may suffice to induce a faint A faint rarely occurs when 
the subject is lying doivn 

Symptoms — The loss of consciousness which is the essential 
feature of the attack may be absolutely sudden, the subject fallmg 
precipitately, or it may be preceded by such warning sjmptoms 
as a sinking sensation m the abdomen, dryness of the mouth, 
nausea, sweating, a swimming feeling in the head, and a sensation 
of wcalmess and sagging of the legs The face grow s pale, the pulse 
feeble and almost imperceptible Sometimes it becomes slightly 
irregular The rate may fall as low as 50, but m some cases the 
pulse rate may rise The blood pressure also falls to GO, 50, or even 
40 rams of mercury, and with Uus fall the subject loses conscious 
ness The muscles are flaccid, the pupils dilated and respiration 
siglung With extreme fall of blood pressure there may be feeble 
convulsi\ e movements of the face and limbs These are ne\ er force- 
ful and there is neither tongue biting nor urinary incontinence 

In a few seconds the blo^ pressure begins to rise and the pulse 



EPILEPSY IDIOPATHIC AND SYMPT05IATIC 123 

to regain force and frequency Complete consciousness returns 
rapidly, but the subject feels slack and inert for a few minutes and 
IS then well again A severe headache may then ensue 
The slowing or irregularity of the pulse betokens vagal inhibition, 
while the fall m blood pressure and the attendant loss of eon 
sciousne^s indicate splanchmc dilatation from vasomotor failure 
Thus these attacks, and these alone, are entitled to the name of 
vasovagal syncope * 

Diagnosis — In the majority of instances the circumstances 
leading to the attack and the general medical background of the 
patient render diagnosis simple When, however, the loss of con 
sciousness is sudden and convulsive movements are seen, the attack 
may be rmstaken for an epileptic fit, and the ensuing headache may 
seem to confirm this view In epilepsy the pulse remains full and 
normal, and does not react as in the true vasovagal attack 

Brief mention must be made of Narcolepsy, which may be 
confused ivith minor epilepsy by those unaware of its characters 
Tlie symptom complex so named has tivo components accesses 
of uncontrollable drowsiness only relieved by a short period of 
sleep, and transient accesses of muscular wealmess The latter are 
produced by sudden emotional stimuli of which amusement with 
laughter is the one most commonly operative Directly — to use a 
famihar phrase — the subject*s fan<y is tickled, he weakens sags at 
the knees and cannot hold the arms elevated or extended if they 
chance to be m either of these positions 
Unless this symptom complex is quite clearly described by the 
patient to an observer familiar wth it, it is apt to be interpreted as 
epileptic in character In the accesses of weakness — or cataplexy, as 
it IS called — there is no diminution of consciousness When present 
these symptoms are of daily occurrence 

Sy^iptoiiiatic Epilepsy — ^The considerations which lead to a 
diagnosis of symptomatic, as opposed to idiopathic, epilepsy are 
not questions of the form and features of the fits, but of all the 
circumstances m which they occur , such as the age of onset and 
their association irith signs of bodily disease, injury, or intoxication 
The fits of uraemia or of eclampsia differ m no essential clinical 
respect from those we lia\c already desenbed and the same has 
• This term however 13 \nde!y used for * variety of tll-defined and ill studied 
attacks Ongmally corned by Gowers the term was applied by htm to attacks 
cliarscterized by a growing sense of praecordial and abdominal discomfort and a 
feeling of impending death The extremities and face grow pale b it conen<manu$ u 
not lest. The attack develops slowly and passes off slowly lasting for as long as half 
an hour Nothing is known of the hearts action ui these attacks and they Were not 
personally ohserv^ by Gowers but deecnbed to him by patients As Gowers himself 
emphasized the name of vasovagal attack cannot be stnctly appl ed to them 
Therefore the ongms of the term ate extremely unfortunate 
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already been said of the fits that may accompany the growth of an 
intracranial tumour Thus m evciy case of fits m which the cir 
cumstanccs of their occurrence do not conform to u hat is usual m 
idiopathic epilepsy, or m which there are signs of organic disease pf 
the brain or other organs, a diagnosis of idiopathic epilepsy is safelj 
made only by a process of evclusion Fits may occur as a symptom 
in a ide range of diseases of the brain, but perhaps only as an cx 
ceptional symptom and it may be suggested that m many instances 
of symptomatic epilopsj some congenital predisposition determines 
that a fit shall occur in a particular disease m a given individual 
Head injuries provide an interesting commentary upon the multi 
plicitj of factors that probably go to the production of a fit Of 
such injuries fits are, on the whole, an exceptional sequel, jet 
when they occur it may be difiiciilt to exculpate the injury as a 
precipitating factor One source of fallacy besets the assessment of 
injury ns a possible excitant of fits, namely, the not infrequent 
chance that m Ins first fit the patient may fall and sustain a head 
injurj lie is thought to be concussed, the fact that be has had 
a fit IS unnoticed, and all subsequent fits arc attributed to the 
original fall and head injury, whereas these were but the sequels of 
a loss of consciousness This possibility should always be borne in 
mmd when a diagnosis of traumatic epilepsy is advanced 
One varictj of symptomatic epilepsy, m which clinical examma 
tion may prove negative, should be briefiy mentioned, namely the 
epilepsy of mhcercosii of the brain Tliecysticercas stage of Taenia 
solium dev clops in the pig and infestation of man b> the adult tape 
w orm comes from eating infected pork If man accidentallj ingests 
tape worm eggs the resulting cysticcrcus tends to invade the brain, 
giv mg rise -to recurrent generalized epileptic fits Diagnosis depends 
upon the radiographic recognition of calcified cysts in the muscles 
and these are also occasionally to be seen m radiograms of the 
head when thej are situated in the brain This infection accounts 
for a proportion of late cases of epilepsy m mdmduals who have 
lived abroad particularly m the East 
Still another variety is that due to cortical venous angioma 
Here* s}thi>i:gh the Sts are comrnciSy tifir jnode cS 

onset raaj be focal The fits usuallj make their first appearance 
in the tlurd or fourth decades of life, and for sev eral years phj sical 
examination may be wholly n^ative Finally, after a fit some 
residual symptoms are left eg a hemiparesis which is Usually 
transient, but may in time become permanent There are no 
indications of raised intracranial tension 

Prognosis — In idiopathic epilepsv it is virtually impossible to 
giv e a prognosis before a sj stematic course of treatment has been 
under trial for an adequate time and this time is at least two or 
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three years It is a sound generalization that in the great majority 
of instances the liability to recurrence will not cease unless treatment 
be given There are of course, patients m whom fits cease spon 
taneously to occur, but the easy assumption that they will do so in 
any given instance is not one we have the right to make if doing 
so leads us to neglect treatment Minor fits are more difficult to 
control than are major, and the combination is perhaps still more 
unfavourable ^^Tien mental deterioration sets in, the prognosis as 
to recovery from the liability to continued fits is grave, but it is 
ne\ er prudent to give a bad prognosis to the patient or his relati\ es 
imtil treatment has had a fair trial Yet there are few maladies in 
which doctors are more prone to wax gloomy when discussing prog 
nosis, and the train of prohibitions which is often added by them 
may be a quite unnecessary addition to the patient's misfortune 

Treatment — Certain guiding principles cannot be over 
emphasized if success is to be achieved m the treatment of a case 
of epilepsy These may be stated as follows — 

(i) There is no substitute for an absolutely regular medication 
maintained until the patient has been free from all indications of 
epilepsy for a tmntmum period of three years 

(ii) When a given drug or combination of drugs proves unsuitable 
or inadequate for any reason it should be changed and not continued 
mdcfizutel} 

(m) The patient’s life should be mtetfered with as bttle as possible 
This IS especially the case \nth children, in whom the greatest care 
should be taken to avoid making the patient feel that he is different 
from other children 

Simple as these rules are, and long as they have been inculcated 
by those with most experience in the treatment of epilepsy, os 
often as not they are disregarded In the case of children the 
unreasonable fear that continued medication will stunt the child s 
mental development, or in the case of adults that an addiction 
may be formed, too often leads, with the doctor’s concurrence 
or not, to premature cessation of medication Also impatience 
may lead to its abandonment m favour of fantastic dietary habits 
that are at once so popular and so futile These, together with 
carelessness, too often interfere with treatment, lead to failure, 
and produce a ^vldesp^ead despondency m patients and doctors 
alike There is much to be said for allowing c\ ery patient under 
treatment always to cany a prescnption, so that if his medicine 
runs short or his doctor is not readily available he can renei\ 
his supply and thus a\oid those interruptions m treatment that 
militate so stronglj against success \VIiatevcr medicine is found 
to control fits shoidd be continued m imdimimshed quantity for at 
least tw 0 > ears lessening of the dose being carried out gradually 
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tliroughout the third year ^^hlle this period of three >earb is tlic 
minimum safe period, in some cises specnl circumstances maj 
indicate still more prolonged medication If the fits are not com 
pletely controlled, treatment should be continued throughout life 
if necessary, for its cessation will allow the malady to increase in 
sea erity Partial success may be all that is possible 
The substances of primary importance are the bromides and 
phcnobarbitone 

It IS probably wise when the case first comes under treatment to 
employ the bromides, preferably the sodium salt A total of 30 
grams in the 2J hour period is a reasonable initial dose, and it may 
be increased to CO grams if necessary, but neser higher To avoid 
or to lessen the liability to the de\clopment of a bromide rash 
liquor arsenicabs (ni.2 to 3) may be given with each dose Before 
raising the dose it is well to try the addition of tincture of bella 
donna (n\5 to n\10 t d s ) to the bromide If bromide and bella 
donna proae inadequate, they may be combined wuth phcnjl 
barbitone m doses of from } gram to 1 gram Some patients 
tolerate bromide so badly that adequate doses cannot be given 
Dark complcxioned subjects and those with greasj skins may 
develop bromism or acne, while a few others become dull and 
confused In these circumstances a trial of phenylbarbitonc, 
alone or with tincture of belladonna, should be made It is rarely 
necessary to give a total daily dosage of the former of more than 
grams, but doses of from n\5 to 115 of the tincture miy be 
gi\ on accordmg to effect and to tolerance 
In a few cases, the addition of phenazone to 5 grams) or of 
tincture of digitalis (ni_5) may serve to improv e the results obtained 
by the drugs of primary unportance namely, bromide and phenyl 
barbitone Borax and potassium borotartrate (10 grains to the 
dose) may be tried when other remedies fail, preferably m com 
bmation with these 

Recently, the attempt has been made to give larger doses of 
phenylbarbitonc than those mentioned, the narcotic effects being 
counteracted by the additional administration of benzedrine 
sulphate (15 to 30 milligrams daily) 

For some cases the best results are obtamed by the use of sodium 
diphenyl hydantomate (Epanutin, Dilantin, Solantom), either alone 
or with phenylbarbitonc The dose is from grams to 8 grams 
twice or thrice daily for an adult, or ^ gram for a child 

Occasionally toxic symptoms follow the use of this drug In 
mild cases, ataxy of movement, dizziness, tremor, nausea and even 
diplopia may develop, while in more severe intolerance various 
forms of dermatitis, some of them purpuric, ha\ e appeared during 
the first week of administration In patients who seemingly 
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tolerate the drug ^re]J marked hyperplasia of tlie gums ma^ ensue 
upon prolonged administration Its ad^ antages are that it maj 
control fits that have not responded to other forms of medication 
and that it has no sedative effect 

■\Vhen a change over from phenylbarbitone to sodium diphenyl 
hydantomate is being made, it should not be sudden but the 
administration of the two should be dovetailed, as it were, the 
phenylbarbitone being reduced gradually over a period of two w eeks 
The distribution of the chosen drug or combination of drugs 
throughout the 24 hour period will depend upon the circumstances 
m each case For example, w hen fits are wholly or mainly nocturnal 
the mam dose is gi^ en m the e\ enmg, a smaller dose in the morning 
Before treatment is begun it is always impossible to say what drug 
or combmation of drugs, and in wliat dosage, will yield the best 
results, and many changes may be necessary to achieve an optimum 
result In short, a favourable result requires that all concerned 
should be ready to take trouble 

Status epilepticus is best dealt wth by giving 4 to 6 drachms of 
paraldehj de by rectum, or three grams of soluble pbenobarbitone 
hypodermically An enema may also be gi\en If, as sometimes 
happens, the patient shows signs of collapse, cardiac stimulants and 
easily assimilable liquid nourishment may be necessary An infant 
who has two or more con\'ulsions without any adequa?e exciting 
cause IS probably best treated in the matter of medication as a 
potential epileptic and kept under treatment for at least two years 
In general, surgery has little place in the treatment of epilepsy, 
save when there is a history of a head injury and chmeal indications 
of a focal onset of fits 

Narcolepsy does not respond to anj of the remedies of value in 
epilepsy, but does so remarkably to the administration of benzedrine 
sulphate in doses of from 10 to 20 milhgrams twice dailj The 
second dose should not be gi\en later than the early afternoon 
Given at night it interferes with sleep Ihe signs of overdosage 
are excitability , restlessness, and dilatation of the pupils 

The general management of a case of epilepsy invohes the 
regulation of the bowels, the taking of regular meals and the 
a\oidance of eatmg between meals A plain mixed diet is usually 
best Abstinence from meat and fish presents no advantages In 
children whose fits are refractory to tr^tment a trial may be made 
of a ketogenic diet, but unless this is strictly aclliered to and the 
unne regularly tested for the presence of acetone bodies, it is not 
worth imdcrtaking Alcohol should be entirely debarred Certam 
restrictions m activity are important The epileptic subject should 
not dru c a car, sw im, or place hiinsclf in positions of ob\aous danger 
On the other liand, physical exercises and games should nc\er be 
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forbidden, especially to a young person, except upon grave and 
quite definite reasons It must often happen that some nsks have 
to be taken if the patient’s life is not to be made intolerable 
Marriage, of itself has no influence upon epilepsy, pregnancy may 
bring it temporarily to a stop, and-*as lias been said— the direct 
transmission of epilepsy from parent to child is exceptional 

The considerations which govern marriage and reproduction are 
rather personal and sociological than medical and can scarcely be 
said to be within the special province of the doctor to pronounce 
upon, and perhaps he is never on more unsafe ground than when he 
becomes an amateur e^onent of eugenics and socioJogv The 
most exaggerated notions arc often held bj doctor and lajman 
upon the dire consequences of marriage, both to tlie epileptic 
subject and to his or her offspring In few situations are a clear 
idea of what these consequences may be, and a scrupulous avoid 
ance of overstatement or thoughtless generalization, more incumbent 
on the medical adviser Epilepsy is a most distressing form of 
disability to an intelligent patient and debars him from so nianj 
of the satisfactions of a normallj active life, including regular and 
gainful occupation m some cases, thot the doctor should be careful 
not to add to liis burdens in this respect Indeed, the cpil^tic 
needs reasonable encouragement more than most sufferers from 
chronic nervous disease, and this encouragement is an essential 
part of treatment 

The treatment of sjmplomntic cpileps) is (i) that of the fits 
themselves by the methods of medication alrcadj described, and 
(ii) when possible that of the under!) mg condition Wien fits occur 
as manifestations of an acute illness , as m eclampsia, the nccessitj 
for treatment passes with recovery from the original illness, but 
when structural lesions of the brain are in question, the problem 
IS less simple Such lesions have been divided into atrophic (such 
as follow head and brain injury, or some vascular lesions) and 
expanding (tumours of the bram) In the former category we are 
deaUng with scars left by disease processes now inactive, and it is 
sometimes possible and expedient to attempt to excise these when 
they arc accurately localized and prove accessible Yet surgical 
measures of this kind are not alw aj s effectxv e, and whatev er measure 
of success they may achieve must inv ariably be supplemented bj 
medication on the principles laid down for idiopathic epileps) In 
other words, surgical intervention can never be a substitute for 
medication In the case of expanding lesions, that is, tumours, the 
outlook IS much more serious and treatment is governed by the 
factors discussed in Chapter IH If exploratorj craniotomj 
reveals a cortical angioma, recourse may "be had to deep X ray 
therapy An angioma is inoperable 
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In addition to these strictly medical measures, the social care of 
the epileptics in the community, m which their proportion has been 
estimated to be over two per thousand, presents a special problem 
Approximately 20 per cent of all epileptics are mentally altered 
and of these, as well as of severe cases without mental derangement, 
a large proportion require institutional treatment Their employ- 
ment presents great ifficulties, and the monotony of that aimless 
existence to which some of them aie necessarily condemned 
tends to aggravate the severity of the malady Therefore the 
provision of occupation, and where possible of gainful occupation, 
IS as essential an element m the treatment as those measures 
here discussed Local Public Health authorities must shoulder 
some responsibility m this regard, for the necessary steps are not 
often within the power of the medical adviser 



CHAPTER VI 


MIGRAINE (PAROXYSMAL HEADACHE) 

A PAUOWSJLVL nervous disturbance of unknomi nature 
of T\lucli the most constant fciturc is recurrent attacks 
of headache, but tn the fully developed attack visual and 
sensory sjmptoms precede the onset of headache, while sickness 
accompanies it This association of headache and vomiting lias 
led to the terms “ sick headache ” and “ bilious headache,” bj 
whicli migraine is also known 

Aetiology — ^Migraine usually makes its first appearance at or 
about the age of puberty, and the subject thereafter remains liable 
to attacks until middle age is past, or until in women the meno 
pause IS completed In most instances there is a family history of 
migraine It is common to so) that there is an clement of emotional 
or mental mstahihtj m the stock from which the migrainous subject 
dcriv cs and also m the subject himself This factor is now so often 
and so loosely invoked that it has t»me to mean very little, but 
perhaps the situation m respect of the incidence of migraine is 
justl> stated when wc sa> that the migrainous subject is often a 
quick wittcd and intelligent individual and as such moresuscept 
ible to fluctuations of mood and also more hkcly to be found in 
positions and occupations involving responsibihly and hard work, 
and therefore cspeciall} liable to fatigue and anxiety If to be 
responsive to these is to be unstable there may be something m 
the thesis that migrainous subjects are inherently unstable, but 
common sense rebels against such a view 

SjTUptoms — On the daj preceding an attack the subject may 
suffer from a vague malaise that warns him of its impending 
■OTVvaV Ow awsvt y«var 

to the onset they feel unusually well In the complete attack there 
IS a sudden onset of v isual disturbance This may take the form 
of a scotoma m the field of vision or of a homonymous hemianopia, 
or on the other hand of what has come to be known as a “forti- 
fication spectrum ” a curved xigzag of coloured light, m form 
like the chevron moulding of a Norman arch, that shimmers, 
enlargmg and lessening in amphtude, or progressively enlarging 
until it almost fills the field of vision 

In some cases this figure is situated in the homonjunous half 
180 
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fields, left m some attacks, right in others It persists for a period 
\arying from fite to fifteen minutes, as does a scotoma or hemi 
anopia v-hen present, and then rapidly passes off to be succeeded by 
the characteristic headache Common but less generally recog 
mzed, are other sensory phenomena These include tingling m the 
hand and fingers, usually of one side — the side of the hemianopia — 
tingling in the lips and tongue and a speech disturbance of apliasie 
type The last named may be very marked and render intelligible 
expression difficult if not impossible for some minutes These 
symptoms cease with the passing of the visual symptoms 
The headache usually starts m one temple m a restricted area and 
gradually spreads in extent to the vertex and forehead and then 
crossmg the midline may become a bilateral frontal and bitemporal 
headache of a throbbing character, and often of great and disabling 
seventy Within an hour or two of ite appearance, nausea followed 
by vomiting, usually though not invariably, comes on and persists 
for several hours The attack carries over to the following day m 
a few instances, sometimes ending on the day of onset, and in 
either case leavmg the patient exhausted but often hungry 
The frequency of the attacks vanes from time to time and from 
case to case Under the influence of fatigue or anxiety they may be 
of almost daily occurrence for weeks at a time, but this is unusual, 
and the periodicity may vary from weeks to months Between the 
attacks the subject enjoys normal health 
In some subjects the headache alone is present, while in a fei\ — 
especially late m middle hfe — the sensory prodromata may occur 
alone ivithout the ensuing headache and sickness 

IVhile the headache is present, the eyeballs are tender to pressure 
and sometimes painful on movement, and the sufferer is unduly 
sensitive to strong light 

Diagnosis — In most instances this presents no difficulties 
Physical examination both d.uTing and between the attacks is 
negative, and the subject enjoys normal health between the attacks 
When the sensory prodromata are striking and the ensuing head 
ache relatively slight, a diagnosis of minor epilepsy is occasionally 
made in error, but m the latter case the attack is of the most 
transient character and does not endure for several minutes as do 
the sensory phenomena of migrame Very rarely a cerebral 
tumour may produce attacks indistinguishable from those of 
migrame for months or years before objective physical signs are 
present In such a case the headache and the sensory phenomena 
are constantly referred to the same side, and do not alternate from 
side to side as m migraine 

Treatment — ^The avoidance of precipitating factors should he 
undertaken when possible In cases showang great frequency of 
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attacks, a preliminary holiday and change for two or three «ceks 
may be essential Medication consists m the regular admmis 
tration of some chosen ding or combination^ of drugs with a vievi 
to preventing the development of recurrence, and in the ad hoe 
administration of analgesic or other drugs to cut short a developing 
attack For the former purpose phcnylbarbitonc (gr J or J t d s ) 
IS frequently successful and should be given over a period of two 
to three months if the patient respond to it Failing this the follow- 
ing modification of Gowers* mixture maj be tried Liq trimtrini 
TT|_1, 1 iq Strychninac TH.8, Tinct Gelsemif Phenazone grs 5, 

Sod Bromidi grs S, Aq chlorof adjiitds 
The addition to one or other of these of mormng dose of sodium 
bicarbonate (grs 15) or of an alkaline ponder maj reinforce the 
effect To cut short a dev eloped migraine ergotaminc tartrate may 
be given either orally or hypodermically {0 5 mgm ), and the dose 
repeated in nn hour if ncccssacY However^ this drug is not uni 
formly successful and appears to have no preventive vmluc A 
single or once repeated dose of Amidopyrio (grs 5) may also serv e 
to give relief, provided that the paticnt rests on or m bed 
Occasionally, food or alcohol will serve to cut an attack short 
Errors of refraction may act as a precipitating factor and when 
present should be corrected 



CHAPTER VII 


ACUTE INFECTIONS OF THE NERVOUS SYSTEM 
INTRODUCTION 

T he acute infections of the nervous system faJl into two 
groups, the bacterial and the virus infections The major 
incidence of the former is upon the leptomenmges in the 
form of an acute meningitis This is more often secondary to 
infection elsenhere m the body than primary m the meninges The 
virus infections, on the other hand, are essentially primary infec 
tions of the nervous system and not general systemic infections 
with secondary invasion of the nervous system 
In syphilis of the nervous system we have a protozoal infection 
the clinical manifestations of which may be acute or chronic, while 
its action IS upon both memnges and parenchyma For practical 
purposes it is convenient to consider neuro syphilis separately 
In respect of bacterial infections a little more may be said in 
generalization The brain may be secondarily affected when there 
18 bacterial infection of the bones or sinuses of the skull Less 
commonly we mav see a pyaemic, blood borne infection of the brain 
In most instances such infections of the brain lead to abscess forma 
tion, but m very virulent infections there maj be a spreading 
suppurative encephalitis clinically indistinguishable from acute 
meningitis Further, bacterial infections which, nhen the meninges 
are in\ohed, present a picture of acute infection give one of 
chronic illness when the brain is m\olvcd Thus tuberculous raenmg 
itis IS an acute or subacute illness, but tuberculoma m the brain 
behaves like other progressive expanding lesions de\ eloping acutely 
only if the pia arachnoid becomes infected 


ACUTE LEPXOaiENIKOZTIS 

The extent of the subarachnoid space and the feeble bactericidal 
pouers of the contained cerebrospinal fluid make it inevitable that 
once a pyogenic organism or the tubercle bacillus, gams access to 
the fluid, a rapidly generalized infection of the subarachnoid space 
must take place, and prior to the recent de\ elopments m chemo 
therapy such an infection was almost in\ariably quickly fatal 
188 
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If death does not ensue, as in the case of meningococcal mening 
itis, inflammatory exudate may form in the basal cisterns, m 
the opening through the tentonum and over the foramina in the 
fourth \entricle through which the fluid leaves the ventricular 
system for the subarachnoid space The formation of adhesions bj 
loculating fluid in the cisterns and by preventing escape of fluid 
from the \entncles and its absorption into the aenous channels 
through the arachnoid villi, then leads to the de\elopmcnt of 
internal hydrocephalus 

AetiolOCT — Save \tv the case of pneumococcal meiungiUs, acute 
leptomeningitis is secondary to a focus of infection elsewhere in 
the body It nos formerly believed that meningococcal meningitis 
was primary in the nervous system, the organism gaming access to 
the subarachnoid space from the nasopharynx through the filaments 
of the olfactory nerve It is now known that the primary infection 
IS nasopharyngeal, w hence the blood stream is mv aded by the organ 
ism In other eases of secondary meningitis the organism may 
enter the subarachnoid space directly through the bone, or by the 
mechanism of septic thrombosis in a vein Infection may mvade 
the subarachnoid space by either of these mechanisms m the case 
of middle car disease and by the latter in the case of cavernous smus 
thrombosis 

Tlie meningeal reaction to infection shows itself m three ways 
by inflammatory changes in the meninges, by changes m the com 
position of the cerebrospinal fluid, and by a clinical reaction In 
the presence of a pyogenic infection, whatev er the organism, there 
IS a certain constancy of character m these three aspects of the 
reaction and the common features may be considered before dis 
cussing the points of difference 

Pathology — ^The pia arachnoid becomes dull and opaque and at 
the same time intensely hyperaemic and oedematous, and as 
fibrinous exudate is poured out it becomes gelatinous in appearance 
and texture This exudate soon becomes purulent except m some 
intensely virulent streptococcal infections where hyperacmia may 
be the striking change The exudate tends to spread from the base 
along the sylvian fossa to the convexity of the brain where it dies 
in tlie furrows between the convolutions It is most abundant m 
the basal cisterns The underljing cerebral cortex is congested 
In tuberculous meningitis the exudate remains non purulent, but 
tiny tubercles appear dotted over the pia arachnoid m much the 
same distribution as the exudate of a purulent meningitis Tlie 
reaction also spreads down the spinal pia arachnoid In non fatal 
cases of memngococcal meningitis the exudate maj orgamze and 
form adhesions in the situations and with the consequences already 
mentioned 
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The Cerehrospinal Fltiid. — In j^ogenic meningitis polymorpho- 
nuclear cells are poured into the subarachnoid space and cerebro- 
spinal fluid by the inflamed meninges, while in tuberculous mening- 
itis lymphocytes predominate in the fluid. The protein content is 
increased, while on the other hand the level of the chlorides present 
falls and the glucose diminishes and may disappear from the fluid. 
These changes in composition are dealt with in detail under the 
heading of the different aetiolo^cal varieties of meningitis. 

The Clinical Reacfion. — Each variety of meningitis presents its 
own cbaracteristic clinical features, yet essentially in every case the 
picture is made up of the same components. It is in their severity 
and in their rate and sequence of development that the variations 
occur. The symptoms include intense headache which may be of 
such severity as to make the patient delirious or cry out, photo- 
phobia, an irritable drowsiness sometimes lapsing into a final coma, 
rigidity of the neck and back, with head retraction and opisthotonos 
in the meningococcal meningitis of infants, Kernig’s sign, diminu- 
tion of the tendon jerks, retention of urine, and sometimes cramal 
nerve palsies. The temperature is raised and the pulse rapid and 
sometimes irregular, A convulsion may be the initial symptom 
in a child, when it is followed by an immediate rise of temperature. 


CEREBROSPINAL FEVER 

This malady is not primarily an infection of the nervous system 
and is best thought of as a “ meningococcal infection which in the 
case of carriers remains limited to the nasopharynx, but which 
may pass into the blood and proceed thence to many parts of the 
body, particularly the cerebrospinal axis. Similarly the nervous 
complication is a continuous process, which may end in death at 
any point, but which can run from its beginning as an acute haemorr- 
hagic encephalomyelitis through the stage of acute or subacute 
leptomeningitis up to the final organization of inflammatory 
exudate ” (Brinton). Clinically, therefore, cerebrospinal fever in 
its full development consists of a septicaemia with secondary 
nervous, and occasionally also joint and visceral involvement. 
Either the septicaemic or the nervous component may dominate 
the clinical course of the illness. 

Epidemiology. — Cerebrospinal fever occurs sporadical!}', and then 
most often in infants, and also in epidemic form when its \actims are 
predominantly young adults. Epidemics are seen in the >vinter 
and early spring months. TJicy are essentially a war-time pheno- 
menon and the factors leading to their appearance are a carrier 
epidemic, a young susceptible population and conditions of over- 
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c^o^^dlng and possibly also of Etrcnuous phjsical activitj Tliere 
fore recruits housed under crowded conditions of living provide 
the soil for epidemic development The carrier, who may or may 
not present catarrhal symptoms, carries the organism m his 
nasoplnrjTix and disseminates it by the mechanism of droplet 
infection Onl> a small proportion of those exposed to infection 
actually contract the disease Preceding an epidemic the pro 
portion of earners in the susceptible population increases con 
sidcrably 

Symptomatology. — From what has been said it will be appreciated 
that more than one clinical tjpe of illness may be observed In 
the acute fulminating cases the patient dies within a matter of 
hours from septicaemia before indications of meningeal involve 
ment have made their appearance In less severe cases the initial 
septicacmic phase is soon overlaid by the symptoms of acute 
meningitis winch come to dominate the clinical picture In a few 
cases the onset of meningitic sjTnptoms may be delayed and not 
severe, while in the mildest cases the picture is one of a mild and 
short lived meningeal reaction 

MliatBrinton speaks of f/ie ordinary /ype (00 per cent of oil cases) 
IS ushered m by scpticaemic symptoms increasing fev cr, a petechial 
rash,rigors, pninsinthchmbsand trunk, nndsomcdrowsiness This 
phase after about forty eight hours passes into that of meningeal 
infection The headache increases and may become intense 
Vomiting may occur and the temperature is continuously raised, 
ranging from 100 to 103 or even 105 degrees F In children a 
convulsion may herald the onset of this phase, but m adults ngors 
are characteristic The rash is haemorrhagic and consists of tmy 
petechiae, save in the fulminating cases when large ecchyraoses, 
and haemorrhages into mucous and serous membranes may occur 
A combination of drow siness and dclinum sets in, the headache 
IS of great severity and the patient lies on his side with head and 
spine extended and the legs curled up It is in the sporadic cases 
of infancy (postbasic meningitis) only that marked head retraction 
and opisthotonos dev elop Examination, howev er, shows that the 
neck and spine are rigid, and Kemig’s sign is present Cranial 
Titirvt: ‘urt oceaswsswft'y sisAVi, ^vgVAbi, \Vvisd, 

seventh nerves (m that order of frequency) being those affected 
Signs of focal brain disturbance are exceptional, vriule the state 
of the reflexes is variable and affords no clear diagnostic informa 
tion If the patient be stuporose there may be mcontinenee of 
urine IMien septicaemia is severe there is wasting and signs of 
dehydration 

Since sulphonamide therapy has come into general use relapses 
are not seen In favom-able cases improvement sets m during the 
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second week and proceeds rapidly, the patient being left debilitated 
and usually wasted 

When inflammatory exudate organizes and occludes the foramina 
of exit from the ventncles or the space between the bram stem 
and tentorium hydrocephalus ensues Headache then reappears 
and there are sickness, progressive dementia and wasting and, 
usually, death in from two to four months 

The acjiie fulminating eases are characterized by intense septic 
aeraia ^Ve see a haemorrhagic eruption and haemorrhage into 
mucous and serous membranes and into the suprarenal medulla 
This last leads to a rapid and severe fall in pressure, collapse, and 
death within a few hours of onset The blood culture is usually 
positive Occasionally an acute meningococcal arthritis of one or 
two joints may occur 

Postbasic menmgitis differs from the “ ordinary ” type by the 
enlargement of the infant head from separation of the sutures 
consequent upon hydrocephalus The onset is sudden with con 
vulsions and accesses of screaming and the head retraction and 
opisthotonos already mentioned Progressive dementia and blind 
ness (from primary optic atrophy) follow, and death ensues in from 
SIX to twelve weeks 

Pathology, — ^The general pathology of acute leptomeningitis has 
already been summanzed In cerebrospinal fever the following 
special features may be mentioned Blood cultures reveal the 
meningococcus in from 25 to 80 per cent of cases, and under 
favourable conditions and adequate technique the organism can 
also be identified m the nasopliarynx and its secretions How 
long it may remain active here m earners and in convalescents is 
not certainly known, but probably modem treatment has con 
siderably shortened the period The organism passes from the 
nasopharyngeal mucosa into the blood and thence, precisely how 
is not known, into the subarachnoid space Among the lesions 
due to the blood infection are haemorrhages into the skin, and 
occasionally also, as has been mentioned, into serous membranes 
In the nervous system the lesions arc not confined to the lepto 
meninges fn the bram we may find areas of oedema, punctate 
haemorrhages, thromboses, and areas of cellular infiltration , de 
generative changes in nerve cells may also be found All these 
lesions together indicate that an encephalomyehtis is an essential 
element m the nervous involvement The meningeal lesions have 
already been described {p^ge 181 ) 

The cerebrospinal fluid — Lumbar puncture is now a diagnostic 
procedure onlj, since repeated drainage of the theca has become 
unnecessary as a mode of treatment The cerebrospinal fluid 
pressure may be considerably raised as measured bj manometer 
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(up to 800 mms of atcr) The fluid is found to he turbid early 
m the illness nnd then becomes opaque and purulent later on 
clearing as convalescence develops Tlie cellular content is greatly 
increased, nnd from 500 to 15 000 per cubic mm may be found 
according to the stage of the illness These are polymorphonuclear 
saae in chronic cases m which lymphocytes may predominate 
The glucose content falls rapidly to zero and the chloride content 
falls from its normal level of about 720 mgms per 100 cem to 
about 050 mgms The total protein is raised from the normal 
level of 20 to 40 mgms per 100 cem to ns high as 150 mgms 
The meningococcus can be seen in a smear of the centrifuged 
fluid, both mtracellularly and outside the cells In early and 
adequately treated cases the organism disappears from the fluid m 
most instances vithm forty eight hours 

Treatment — ^The method of choice is chemotherapy, which has 
replaced scrum therapy, and the drug of choice is sulphapy ridinc 
for which sulphanilamide may be substituted if severe \omiting 
follows the administration of the former drug Treatment should 
be begun the moment diagnosis is made Dosage is gi\cn below 
m Banks’ tabic 

First three days Age m years 0 2 5 10 16 

24 hour dosage m grams 8 44 C 7| 0 

This is divided into four hourly portions nnd is best gnen by 
mouth the tablets being powder^ and given m a spoonful of 
water Nasal feeding may be resorted to m comatose patients 
who cannot swallow If asleep the patient should be awakened 
when the four hourly dose is due Unless this be done punctiliously 
the necessary concentration of the drug m the blood is not mam 
tamed If severe > omiting ensue the same doses of sulphanilamide 
should be substituted On the fourth day the dosage may be 
diminished 

Patients who are dehydrated must be gi\ en ample fluid to drink 


OTHER FORMS OP PYOGENIC.MENINGITIS 

Pneumococcal meningitis is said sometimes to be p^mar^ m 
the meninges but streptococcal and staphylococcal meningitis are 
secondary to infections elsewhere in the body The clinical signs 
are those already described and associated with them ire those of 
the original focus of infection eg middle ear disease, cutaneous 
or wound infections or erysipelas 

On lumbar puncture the cerebrospinal fluid escapes under 
pressure, is turbid and may contain flocculent pus There are \ ery 
numerous polymorphonuclear cells the protein is increased up to 
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0 05 per cent or even higher Glucose is diminished or absent, 
while the chlorides fall to 0 050, or 0 60 per cent The causative 
organism is present 


SEROUS MENINOinS (Bemgn Aseptic or Lymphocytic hleamgihs) 

These names are given to a form of acute meningitis most 
commonij seen in children, in which the cerebrospinal fluid remains 
clear and stenle and from which recovery ensues Its aetiology is 
unknoMTi and therefore it is sometimes spoken of as toxic It may 
occur in association with middle ear disease, or sinusitis, or it may 
develop m the absence of other illness or lesions The symptoms 
are those of an acute meningitis of moderate seventy The cerebro 
spinal fluid shows a pleocytosis which is usually Ijunphocytic, but 
may he jtredomxnanihj polymorphonuclear tn the tmtial stage of the 
illness The glucose and chloride contents remain normal — an 
important pomt in difterentiatmg this vanety of meningitis from 
the infections already considered Lumbar puncture with with 
drawal of fluid will reUe\e headache when this is se\ere 

The illness runs a favourable course, ending in reco%ery in two 
or three weeks In small children a convulsion followed by a 
rising temperature, may herald the onset of the illness 


TUBERCULOUS MENINGITIS 

This differs from the forms already considered in its commonly 
insidious onset The infection reaches the meninges by the blood 
stream from a tuberculous focus, glandular or bony, elsewhere m 
the body, or the infection may be but a part of a generalized miliary 
tuberculosis Its greatest incidence is m early childhood The 
child develops vague s\Tnptoms of ill health He becomes apathetic 
and listless, is fretful, and sleeps restlessly His appetite falls off 
and he is apt to be constipated A slight irregular fever dei elops, 
with frequent headaches These indeterminate symptoms persist 
for a \ ary mg period of weeks and then tend to become somewhat 
rapidly worse so that the meningeal source of the symiptoms 
becomes clear Examination at this sta^ may yield indecisive 
results, but sooner or later the picture of a meningeal reaction 
del elops There is some neck ngidity ivith licidache, Kermg's 
sign may be present in mild degree, the tendon jerks are diminished 
or e\en absent Retention of unne is frequently seen One or 
more generalized comnilsions may occur during the illness Lumbar 
puncture at this early stage pcJds a dear fluid m ivhich upon cool- 
ing a clot may form If the cells be numerous (800 to 400 per 
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c cm ) the fluid may be faintly opalescent These cells are found 
to be mainlj lympliocytes, though up to SO per cent of polj 
morphonuclcar cells may be present The protein content is 
increased to the le\ el of 0 03 per cent The glucose is diminished 
and the chloride lex cl falls to 0 650, or 0 60 per cent If the clot be 
teased out on a slide and dulj stained the tubercle bacillus may be 
found 

The child eommonlj hes curled up on lus side, is fretful if dis 
turbed and out of touch xx ith his surroundings The pupils raaj be 
dilated and various ocular palsies may be present Rarely, ophthal 
moscopic examination xvill rexeal the presence of miliary tubercles 
on the choroid There is slight and irregular fexer, an irregular 
pulse, and periodic breathing in the final stage This developed 
phase of the illness rarclj lasts longer than txx o iveeks In the final 
stage the condition grow s rapidly xx orse, but may appear to improx e 
for from txxolxc to txxcnty four hours before the cluld lapses into 
the final coma 

It IS this \ariet> of meningitis that presents the greatest difR 
cultics in earl) diagnosis Its differentiation from medulloblastoma 
of the cerebellum has alread> been discussed (page 74} During 
the first fexx dajs of definite meningeal reaction the possibihtj of 
acute poliomyelitis has to be considered, for this malady may 
present marked symptoms of meningeal irritation m the brief 
prepanljlic phase In these circumstances reliance must be placed 
upon the results of lumbar puncture, the composition of the cerebro 
spina! fluid in poliomyelitis differing from that in tuberculous 
meningitis m the maintenance of normal chloride and glucose levels 
m the former The ” memngism ” that may accompany acute 
febrile illness in children, and occasionally m adults, may be dis 
tinguished from true meningitis by the exaramation of the cerebro 
spinal fluid and by the clinical fact— long since put on record 
by Sir William Jenner — that in the meningism of general infection 
lieadache ceases xxhen delirium begins, hut persists in that of 
meningitis 

Treatment of menu^tis other than meningococcal — Tuberculous 
meningitis is invariably fatal and only sjTnptomatic measures can 
be earned out These include repeated lumbar puncture and 
drainage of the theca to relieve headache, and the use of drugs for 
this purpose 

In all tjTies of pyogenic menmgitis sulphonamide therapj has 
replaced other forms and should be earned out as in the case of 
meningococcal meningitis In the case of earners of the last named 
infection it is claimed that a moderate sulphapyndine dosage is 
the only effective xvay of causmg the disappearance of the organism 
from the nasopharynx 
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VIETIS INFECTIONS OF THE NERVOUS SYSTEM 

Our knowledge of these infections is far less perfect than that of 
the bacterial infections of the nervous system, and only in the case 
of acute poliomyelitis has much insight been gained into all the 
factors and processes involved The viruses in question belong to 
the group of so called “ neurotropic ” viruses They appear to be 
obligatory intracellular organisms which multiply and exert their 
characteristic pathogenic effect only with the cells for which they 
have an affimty Tliey then become inactive and die, so that virus 
infections are said to be self limiting,** save in the case of herpes 
labialis which may recur and persist 

By the term neurotropie we imply a virus that attacks primarily 
and directly the tissues of the nervous system, either the nerve cells 
or the glia cells, or both In the ease of the virus of poliom> elitis, 
an extreme of selectivity appears to be reached, for nerve cells only 
are attacked, and of these only certain groups Thus we may call 
this virus “ neuronotropic ” 

So far as is known neurotropic viruses do not attack white matter, 
and the so called demyehnating diseases such as disseminated 
sclerosis, are not due to virus action 


ACUTE POLIOMYELITIS 

Aetiology — ^The virus is one of the smallest known and is, as 
has already been noted, neuronotropic It can be isolated from the 
brain and cord of fatal cases Outside the nervous system, it can 
be found m the naso pharyngeal mucosa, in the wall of the gut and 
in the faeces It is not found m the blood or cerebrospinal fluid 
Our knowledge of the reactions of the nervous system to the virus, 
and of virus distribution v^thm this system, is steadily increasing, 
and within the past few years many previously accepted views have 
bad to be discarded TbeivI/aeJfwy^jjpTveejjdjij^giyformejJy tbouibt 
to be the portal of entry of the virus into the central nerv ous system, 
IS now found to be so only rarely, and new evidence points to the 
nasopharynx and the gastro intestinal tract as the natural portals 
in man How the virus crosses the barrier between these cavities 
and the nervous system is not known, but the incidence of the 
bulbar form of poliomj elitis in children recently subjected to 
tonsillectomy and adenoidectomy shows that m this region it maj 
easily gain access to the nervous sj stem once the barrier is destroyed 
It IS probable that once the nasopharynx or gastro intestinal 
tract IS reached, the virus trav els along the nerv e fibres innerv ating 
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these structures and pains, the bulb m the first case, and the spinal 
cord in the second Once ncr\ous tissue is gained, the virus trn\cls 
in the protoplasm of the nxoncs to reach none cells, uherem it 
multiplies and reaches a greater concentration, and then, passing 
the s>napse, it travels into adjacent neural pathways 

It shows a characteristic distribution within tlie nervous svstem, 
being found m the ventral horn cells of the cord, -the grej matter of 
the brain stem and the cerebral motor cortev, and it is m these 
regions alone that it appears to multiply and produce its character 
istic lesions Ev cn — in the case of experimentally inoculated apes — 
in the so called “abortive'* or non paralysed cases, there is invari- 
ably an encephalitis though spinal coial lesions may be absent, 
and tins encephalitis which may give rise to no symiptoms is an 
essential part of the nen ous lesions of the disease In the cerebral 
cortex the v irus has a special affinity for the large pyTamidal cells 
of the motor area, and it is here only that cortical lesions are found 
From Its point of access to the nervous system it travels along 
short neurones preferentially, but along long neiu'oncs such os the 
pyTamidal tract vs hen the spread becomes more general in the later 
stages of the process The reaction of the giml elements is secondary 
to Uic V irus nerv c cell reaction 

Pathology —The nervous system may be widely congested, and 
lesions are found in the situations already named, being most 
sev ere in the ventral horn cells of the cord Tiiese cells may undergo 
a rapid necrosis, a process followed by intense v ascular cong'tstion, 
by a phagocytosis of the dead cells by microglial cells and by a 
leucocytosis In later stages lyrophocyi-es replace the leucocytes, 
and the perivascular sheaths of the neighbouring blood vcs'^els 
These sheatlis arc distended by these cells v\hich are poured out 
into the subarachnoid space, reach the cerebrospinal fliud v\here 
they produce the changes characteristic of this fluid m the initial 
stages of the malady 

Epidemiology. — Poliomyelitis is a contagious disease and is 
spread by healthy earners, by sufferers from “ subclimcal ” m 
factions and by those in the incubation and early stages of the 
disease Formerly, “droplet” infection v^as thought to be a 
potent mode of spread, but since the gastro intestinal tract has 
been found to be a probable important channel of access, it is 
possible that other modes may be operativ e It is probable tliat 
other V ectors than tlie human subject may play a part, such as milk 
and the house fly (from the bodies of wliich in infected areas the 
VTTus has been isolated) It is known that the virus can be isolated 
from the faeces of sufferers and ev en from those of healthy subjects 
in epidemic foci It has also been isolated from sewage in such foci 
Thus, m its epidemic incidence pohomyelitis spreads along hnes 
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of human communication and from places uhere susceptible sub 
jects are gathered together, as in schools Within an infected 
community, such as a village or a boardmg school the infection 
may smoulder for ^veeks, cases occurrmg singly or in small senes 
at irregular intervals It has been stated that in such a community 
all susceptible subjects fall victims to infection at the outset and 
that thereafter there is no further increase, but such a view is 
wholly contrary to the recorded facts of epidemic occurrence 

The maximal incidence is during the first five year penod of life 
Thereafter susceptibility progressively wanes, but the disease may 
occur m adolescents and in adults up to middle age This late 
incidence is most often encountered during epidemic outbreaks 
The malady occurs sporadically at all times, showing its greatest 
incidence in the autumn Large scale outbreaks have occurred in 
Scandmavia and in the United States, but so far this country has 
been spared disastrous epidemics 

A further brief reference may be made to “ subclmical ” and 
“ abortive ” infections During epidemics it has been observed 
that less than 50 per cent of all subjects presentmg the initial 
preparalytic symptoms of the disease subsequently develop paralysis 
The majority recoaer after the bnef opening phase, and it is now 
believed that although in these — as m paralysed cases — the virus 
has m fact gamed the nerve cells it is inactivated and destroyed 
before it has damaged the cells sufTiciently to evoke disturbances of 
function There is now evidence that there exists an additional 
category of “ subclmical ” infections in which the subject, while 
harbouring the "Virus, yet shows no clinical symptoms whatever 
Probably such cases, together with the abortive cases, play the 
predominant role in the spread of the disease An additional 
indication of the wide incidence of such infections is the presence 
m the serum of very many persons not knowm to have suffered 
from poliomyelitis of protective antibodies such as are Imoivn 
to be present m all persons who have survived an attack of the 
malad} Notliing is known of tlie conditions governing the natural 
immunity some subjects appear to possess, or of the general 
immunity to second attacks 

Symptomatology — ^The acute phase of the disease falls naturally 
into two stages preparalytic and paralytic, the second stage being 
absent m a considerable proportion of cases 

The preparalytic stage dev dops after an incubation period which is 
believed to range from fiv e to tw elveday s It consists of a short h\ ed 
febrile illness of from one to four or fiv e days that, except during the 
course of on epidemic outbreak, may pass unrecognized for whit it is, 
being identified only m retrospect when paralysis has later appeared 
The temperature may nse to 102 to 104 degrees F The child is 
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ner\ ous and fretful Signs of meningeal irritation de^ elop, namely, 
ngidity of the neck and back, irregular jerky muscular contractions, 
and Kemig’s sign The child cannot, when sitting or lying supine, 
flex his leg so as to touch his nose with his knee oiving to this ngidity 
of the spine In a day or so the temperature may drop to normal 
and the child appear to ha\e recovered from his illness, when it 
rises again and paralysis suddenlj sets in Durmg this preparaljlic 
stage the cerebrospinal fluid shows typical changes The glucose 
and chloride contents remain normal, but there is an increase m the 
protein content and a great increase in cells At first polymorpho 
nuclear cells may predominate in this pleocytosis, but within a day 
or so IjTnphocytes become by far the more numerous Tlie fluid is 
clear imless excess of cells gii es it a faintly opalescent appearance 
After the appearance of paralysis the fluid soon returns to normal 

The parall/tie stage — As a rule the paralysis js sudden m appear 
ance and maximal at onset Howe% er, during epidemic outbreaks 
its behaMour is less predictable There may be recurrent short 
bouts of shght fever during se\eral days m each of which some new 
group of muscles becomes more or less se\ erely paralysed Occo 
sionally , the mode of sprea*d is a true ascending paraly sis beginning 
m the legs and spreading to the abdominal and then the thoracic 
musculature until respiratory moiemcnts of the chest are lost and 
death ensues from asphyxia This is indeed the common mode of 
death in fatal cases Sometimes this ascent ceases before resptra 
tion 18 aflected and the le\el then recedes, leaimg a greater or less 
extent of the musculature more or less gra\ ely paralysed. 

The distribution of the paralysis is osymunetncal and mconstant, 
but the muscles most prone to be 5e\ erely affected ore those sup 
plied by the lumbar enlargement, and m the upper limb the deltoid 
and adjacent muscles 

The paralysis is a true flaccid, lower motor neurone paralysis, 
with loss of tendon jerks in alfceted muscles There is no sensory 
loss, but when the legs are severely paralysed there may be a short 
li\ ed (one or tw o day s) retention of unne In such coses there may 
be a bilateral Babmski response for the same period 

For the initial two to five weeks all affected muscles may he 
painful and tender to pressure, and when this passes off the case is 
said to have entered the convalescent stage 

The affected muscles may conveniently be divided mto three 
categories (i) those totally denervated and not capable of any 
degree of recovery , (u) those the motor nerve cells of which are 
extensively and sevetdy damaged In these, as m the former 
group, wastmg soon develops, but they are capable of some 
measure of recovery during the ensuing t^e j ears , and (lu) those 
the motor cells of which are but minimally affected These reeov er 
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rapidly and may ne\ er show any degree of wasting It is only 
during the course of the first month or two of the con\alescent 
stage that the affected muscles can be placed m their respective 
categories and an ultimate prognosis as to recover} of power be 
given The recovery process, most striking at first, gradually slows 
down after the initial six months, by the expiration of which time, 
indeed, most of it has already occurred In totally or severely 
paralysed muscles wasting does not become conspicuous for three 
or more weeks, and thereafter it steadily increases until, when no 
recovery takes place, there may be no contractile muscle fibre left 
Thus a badly damaged limb may become extremely thin ^Vhen 
inadequately treated and not given due mechanical support, de 
formities due to fibrous shortening of muscles and to increased 
mobility m unprotected joints occur Further, especially m the 
case of the lower limbs, the leg and foot may become reddened and 
oedematous and the seat of chilblains m cold weather When the 
spinal muscles are involved, kyphoscoliosis develops unless me 
chanical support has been provided from the outset 

Clinical Varieties of Poliomyelitis >— It was formerly the custom 
to speak of cerebral cerebellar, bram stem, spinal and neuritic 
varieties the first named being called polioencephalitis It is 
probable, hoA\ever, that only the spinal type and a few cases of 
bram stem type really belong to this infection Most cases of so 
called polioencephalitis are probably due to other and unknown 
pathogenic agencies Their clinical picture is that of an acute, 
brief febrile illness with com ulstons, coma and residual hemiplegia 
The so called neuritic type consists of spinal cases with widespread 
and slight paral> sis and marked muscular tenderness 

Diagnosis -^In the preparalytic stage diagnosis is difficult 
unless an epidemic is in progress when any febrile illness in a child 
or adolescent should be considered from this point of view The 
examination of the cerebrospinal fluid is probably the most reliable 
method of diagnosis, but the presence of neck and back rigidity, of 
headache and of fever in a child is always suspicious The changes 
m the cerebrospinal fluid characteristic of poliomyelitis, and 
drflbrentratmg rt Awn an acerte /rre«fngrt«, hare ahetdy been 
referred to 

Prognosis — ^Unless the respiratory movements are paralysed the 
patient will survive, and the factors governing the degree of 
restoration of power have already been discussed In cases nhere 
the initial paralysis is of but moderate degree, almost perfect 
recovery may ensue, but it is rare indeed for all weakness to clear 
up In a greater or less number of muscles some degree of weak 
ness and of loss of substance persists Occasional cases are m(5t 
with m which this residual defect is confined to one or two muscles 
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onij Deltoid IS apt to be such a muscle In other cases there 
may be survnal -ttith cxlcnsi\e paralysis and i%astuig of all the 
limbs and of some trunk muscles, so that the patient is bedridden 
and helpless for the remainder of life Between these two extremes 
are met cases m winch with mechanical supports some measure of 
useful activitj is possible Probably all possible recovery has 
occurred within tlirec years from the date of onset 

Treatment — 2*rophylacttc — When the disease makes its appear 
ance m a eommimity the probable presence of healthy earners and 
of infected persons with “ subchnical ” infections must be taken 
into account No certain method of protection of susceptible 
contacts is known, but gargling with weak solutions of potassium 
permanganate has been suggested and more recently the nasal 
instillation of a 2 per cent solution of potassium chlorate has been 
ad\ ocated This drug has also been used as a method of combatmg 
infection during the preparaljdic stage For this purpose it is given 
in doses up to 5 grains in the 24 hour penod to infants and up to 
70 grams m the same period to adults Its administration is then 
continued until the temperature lias fallen, for not more than a 
total period of four or five days 

In village communities when multiple coses occur, cluldren 
should be kept away from day schools and from congregating any 
where In the case of boarding schools opimon is divided It must 
be borne in mmd that if we keep such institutions together and 
isolated from the outside world we ore retaining an unknown 
number of susceptible subjects within an infected community in 
which the infection may smoulder for several weeks It is not fair 
to permit, nor will the ordinary parent tolerate, the continued 
exposure of children to a crippling disease m this way The 
alternative — should more than one or at most two cases appear in 
a boarding school — is to allow parents to remove their children, 
with the exphcit instructions to keep them isolated from all other 
children in their homes or elsewhere for a minimum period of tliree 
weeks The necessary segregation of children from one another is 
not possible withm the average boarding school, in winch dormi 
tones, refectories, and class rooms necessanly involve close con 
tact It IS clear from what hns been said on page 141, that when 
poltomyehits is prevalent, children should not be subjected to tonsil 
lectomy or adenoidectomy 

Serum Therapy — ^For over twenty five years the belief was held 
that the mjection (intrathecal or intramuscular) of the serum of 
persons recovered from an attack of pohomj elitis might avert 
paralysis if given m the piepandytic stage of the disease, or at least 
might mitigate the extent and seventy of the paralysis Tins view 
was founded upon, the ascertamed fact that the serum of such 
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persons contained protective antibodies Yet the experimental 
evidence onl) proied that this serum conferred protection if 
administered before the appearance of symptoms Tlius m the case 
of experimentally inoculated monkeys protection ivas ensured if 
the serum was administered simultaneously, or at latest within a 
few hours of the moculation of the virus and before any symptoms 
whatever had developed in the inoculated animal Given after the 
first appearance of symptoms it proved alwajs and wholly in- 
effective and inert The first appearance of symptoms indicates 
that the virus is already within the nerve cells and in action In 
the human case, diagnosis, and therefore serum therapj, is not 
possible until symptoms have made their appearance, that is, only 
when serum must be ineffective 

The recent carefully controlled study of serum treatment in 
large epidemics has shown that it is valueless, ai d there can be 
now no doubt that there is no justification for its use at any stage 
of the illness It is possible that its intramuscular injection m 
susceptible contacts ma> have a pre\cntive value, and since the 
serum of very many normal healthy persons also contains pro 
tective substances, a blood transfusion a donor of appropriate 
grouping may be of use, though the possibility has not yet been 
investigated 

In short, we have as yet no means of combating the infection 
once it IS established 

Treatment of the Paralysis —During the acute stage the patient 
should be kept at rest m the supine position, with all affected 
muscles m the position of relaxation and shortening This can be 
done by sandbags, light splints, or a double Thomas splint Active 
local treatment to the muscles is strongly contraindicated at this 
stage Pain may require the administration of analgesics, and 
aspirin is adequate in most cases Before the patient is allowed 
to move from this position an estimate of the extent and degree 
of paralysis should be made When the erector spinae is im olved, 
prolong^ immobilization in the supine position may be necessary , 
and this is best achiev ed m a well made plaster boat 

If the respiratory muscles be mi olved and respiratory embarrass 
raent present, the patient may be put into one or other of the 
respirator machines now available until an adequate degree of 
chest excursion is re established It should, however, be borne 
m mmd that thi^ procedure may allow the survival of persons 
w ho inll remain permanently severely paralysed and helpless and 
requiring continued nursing care This situation is apt to create 
grai e psychological and other problems when the patient approaches 
or reaches adult life The respirator is not a cure for the paralysis 
of poliomyelitis, and our hopes of it must be tempered with 
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reason Box respirators are now found m most hospitals The 
Bragg Paul type consists m an elongated rubber bag winch is 
strapped round the chest and alternately inflated and deflated 
bj a motor pump, and makes the nursing of the patient a much 
simpler affair than the box tjpc m which all but the head 
and neck of the patient is enclosed It maj be hired from the 
Siebe Gorman Co of 'Westminster Bridge Road 

Active local treatment begins with the arrival at what has been 
called the convalescent stage, and consists m adequate orthopaedic 
splinting and active muscular exercises The patient must be 
trained to use weakened muscles, and this use is the most valuable 
element in treatment Massage takes second place and serves to 
maintain the blood supply of muscles until a considerable degree 
of innervation is restored and voluntary movement is possible 
The place of electrical treatment is v cry dubious, for there is no 
clear evidence that it averts wasting or promotes recovery ^Vhen 
emploj ed as the main or onl> method of treatment it is harmful in 
that it involves the neglect of more useful methods It is possible 
that for the patient to be able to see paralysed muscles contract 
under galvanic stimulation may have some psychological value 
For such patients as have the necessary power, exercises m a warm 
swimming pool are of great value 


EPIDEMIC ENCEPHALITIS (LETHARGIC ENCEPHALITIS) 

Aetiology — ^Although this is believ ed to be a virus infection of 
the nervous system, nothing precise is known of the causative 
organism A malady that assumed considerable epidemic pro 
portions some twenty jears ago, it has of late jears rarely been 
encountered, though it is not rarely diagnosed It has to be ad 
mitted that this view does not accord wnth the returns of the 
Registrar General, accordmg to which the annual deatlis from this 
malady have not fallen below 600 in England and ^\ales since 192-t 
It has to be remembered in this connection that the diagnosis is 
one tempting to apply to cases of acute nervous disease that defy 
ready identification, and many and diverse are the maladies of the 
nervous system that we Jincl erroneously 'labeflect epidemic en 
cephalitis Within the author’s experience these mclude sub 
dural haematoma, mtracramal tumour and abscess, hypertensive 
encephalopathy and tuberculous menmgitis, as well as vascular 
lesions 

Therefore, m the absence of pathological confirmation of the 
clmical diagnosis, all cases so labelled may be regarded with the 
greatest reserve as far as the past decade is concerned 
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What we do frequently encounter, however, is the organic 
affection known as fast cncepbalxitc Farhinsamsm from its re 
spjublance to p'iral>sis agitans (Parkinson’s disease) This is n, 
common sequel to an attack of epidemic encephalitis, and the 
numerous cases still to be seen are a legacy of the decade following 
the last war 

Epidemiology — During the period of its epidemic occurrence 
the malady was widespread, involving both the old and the new 
world The maximum recorded incidence m this country was in 
the penod 1921-1929, and the winter and early spring months 
•witnessed the peak of this incidence The mortality was high, 
estimates ranging from 27 to 50 per cent Case to case and familial 
infections appear exceptional Nothing certain is known of its 
incubation penod, but ten days has been suggested 

Pathology — To the naked eye the brain may appear \ ery red 
and congested On section petechial haemorrhages may be seen 
Microscopically, vascular engorgement and perivascular infiltration 
with mononuclear cells are always found There is widespread 
neuronal degeneration with the microglial reaction described on 
page 59 The bram stem and basal ganglia bear the brunt of 
the process in most cases, and the substantia nigra seems constantly 
affected In old cases, calcification of vessels may be seen 

The Cerebrospinal Flmd — ^This is clear and colourless There is 
often, but not constantly, an increase of lymphocytes rangmg 
from 10 to 200 per c c When the normal range of variation in the 
glucose content of the fluid was not fully appreciated, it was said 
that this might be raised in epidemic encephaJilis, but it is doubtful 
if there is an actual rise There is no increase in the protein 
content Finally, the flmd may be normal 

Symptoms — ^The clinical course and the components of the 
illness ^arj m the indest possible manner from case to case At 
one extreme we have a brief and somewhat featureless febrile illness 
during which the patient may remain ambulant In this form it is 
rarely recognized, and it is only the subsequent development of 
Parlansontsm that leads to a reconsideration of the original and 
perhaps long past onset In such cases it may sometimes be 
possible to elicit a stoiy of nocturnal delirium or of great restless 
ness at night combined with drowrsiness by day, perhaps also of a 
transient diplopia At the other extreme we maj find evidence of a 
grave febnle illness lasting some two or three weeks with svmptoms 
indicating local nervous involvement In its initially recognized 
form these mptoms consisted of a peculiar light somnolence by 
daj with nocturnal delirium accompamedbyoc^ar palsies (squint 
diplopia, and ptosis) Another group consisted of violent delirium 
and sleeplessness wath jnvoluntiuy movements, either choreiform 
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or “ myoclonic,” that is, repeated coarse muscular jerkings and 
twtchmgs In some cases the one syndrome succeeded the other 
Most gra\e were the choreiform cases, m which the patient not 
rarely died of exliaustion In the somnolent cases T€co%€r> 
was the rule, though full restoration to health was apt to be 
slow 

Sectuels — ^Either during the phase of convalescence, or two or 
three years later, the slow development of the Parkinsonian syn 
drome occurs m over 50 per cent of cases Gradually and \ery 
insidiously an extrapyramidal type of muscular rigiditj invades 
the musculatiu-c, producing the Parkinsonian mask, the slow and 
restricted movements, and occasionally the tremor of paralysis 
Bgitans This state may at first be confined to a single limb 
spreading later to the others and beconung generalized It runs a 
progressive course and finally, after a variable period of y ears, dis 
ables the sufferer, who becomes emaciated and final]} succumbs 
In a very few cases it undergoes arrest at some stage short of grav e 
disability 

The carl} stage of this condition is commonly undiagnosed, for 
the sjTidrome is made up of such slight deviations from the normal 
that unless the general inspection of the patient as he moves and 
performs his natural actions reveals the typical slowness and 
limitation of range of movement, routine examination may foil to 
detect the disorder Perhaps the earliest symptom is a failure of on 
affected arm to swing as the patient walks If it be the right arm 
that IS affected, the handimting becomes slow and laboured, and 
the script progressively smaller as the months go by The gait 
becomes slow and gliding m character, the figure slightly bowed 
and the face fixed Close examination vvill reveal a fine flutter of 
the closed eyelids, a defect of convergence, a “ cogwheel ” rigidit} 
of the limb musculature, or less commonly a visible tremor The 
patient sahvates freely by night, if not also by day 

In the initial phase, the patient’s complaints are apt to seem out 
of proportion to anything that examination reveals, and many of 
the sufferers labour for many months or even longer under a diag 
nosis of “ neurasthenia ” If the condition develop unilatcrnlly, a 
progressive hemiplegia may be diagnosed and an rntraoranial 
neoplasm suspected Yet despite all this, once this syndrome has 
been seen and duly noted, it should never fail to be recognized 

One other common, though not invariable, feature of post 
encephalitic Parkinsonism may be mentioned It goes b} the 
name of octtlogyrtc crisis, and consists of a forced upward deviation 
of tlie eyes, with head retraction, lasting for from thirt} minutes 
to an hour and causing some distress 

In children another post encephalitic sequel is mental and moral 
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deterioration, leading to refractoriness and sometimes to delin- 
quency 

Diagnosis — ^The somnolence, commonly a promment feature of 
the acute stage of the illness, may be mistaken for the stupor of 
intracranial tumour or abscess, yet it differs from this in quality 
It IS peculiarly light and the patient is easily aroused and can 
take part in conversation, lapsing rapidly into light sleep ivhen 
left At night this state is apt to be replaced by a quiet muttering 
delirium in ■which the patient’s utterances commonly refer to his 
ordinary daytime tasks (occupational delirium) The association 
of this picture u ith paresis of ocular muscles (squint, diplopia or 
ptosis) IS very suggestive of encephalitis Papilloedema is char 
actenstically absent, as also ate headache, sickness and a slow 
pulse The intracranial pressure on lumbar puncture is not raised 
The composition of the cerebrospinal fluid m encephalitis has al 
ready been mentioned The opening stage of an acute lepto 
menmgitis may present cUmcal difficulties for a brief initial period, 
but the examination of the cerebrospinal fluid (see page 187) should 
make diagnosis clear Occasionally, barbiturate poisoning m nttue 
of the stupor and squints that may be present may raise a suspicion 
of encephalitis, but vhat has been said of the nature of the somnol 
ence should enable differentiation to be made Finally, here as 
elsenhere in neurological diagnosis, the careful taking of the history 
will avert many errors The Parkinsonian sequel has been adequately 
described It differs from true paralysis ogitans, a degenerative 
disease of elderly persons, m that it may be seen at any period of 
life from adolescence to old age m the presence of eyelid flutter, 
and defect of convergence, m the predominance of rigidity and 
the frequent absence of tremor 

Treatment — For the acute illness no specific treatment is knoivn, 
though favourable results have been claimed for the intravenous 
administration of 2 5 per cent to 5 per cent solutions of sodium 
salicylate in normal saline, given m doses of 10 c cs daily for a 
iveek For the rest, the treatment is that of any febrile illness, 
with care to ensure a due convalescence and to avoid a premature 
resumption of full physical actuity It is necessary to secure a 
minimum period of three months’ con\ alescence after any recog 
nized attack of encephalitis, hoivcver mdd it may appear to be 
During the period of its epidemic occurrence (1918-1930) the mildest 
cases of the malady seemed as prone to disabling Parkinsonian and 
other sequels as those that were manifestly se%ere m the acute 
stage, and it is possible that the almost immediate return of patients 
who were but slightly and briefly ill to full physical acti\ity may 
have had its influence m this result This at any rate became the 
present witer’s firm conviction dunng the later y ears of this period 
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a conviction for which of course the quality of proof cannot he 
claimed The treatment of Parkinsonism is purely symptomatic and 
consists in the administration of increasing doses of the tincture of 
belladonna or stramomum, of hyoscmc hydrobromide, or of atropine 
sulphate The response to these cannot be foretold in the individual 
ease Sometimes there is none, at other times there is no objectii e 
change but tlie patient professes himself as better and less disabled, 
while in a few cases a striking objective diminution of muscular 
rigidity maj be secn^ Tolerance also \aries widely’from patient 
to patient for these drugs Pull details are given m the chapter on 
paralysis agitnns (page 100) 

PoST-lNTECnVE ENCEPHALITIS 

An acute encephalomyelitis may follow certain of the acute 
specific fevers and also vaccination Although it is associated nith 
a virus disease (smallpox, chicken pox, \ accmia, measles), it is not 
certain that post mfcctise encephalitis is itself a virus disease 
Vaccmial encephahtis during the few years m which it vias cn 
countered, usually followed a pnmaiy vaccination m late child 
hood or adult life A similar encephalitis has been knon*n to com 
plicate nnti rabic treatment 

Pathology — Post infecti\e encephalitis differs from the knonm 
Mrus diseases of the nervous s>stem in that the essential lesion 
appears to be a focal demjelmation (loss of m>ehn sheaths) and 
not a primary attack upon the nerve cell, and this m itself is a 
reason for doubting its origin m a virus infection Strictly speaking 
therefore, it does not belong to the category described m this 
chapter, though it is most conveniently dealt with here 

As a rule post infectii e encephahtis de\ elops during the second 
week of the original illness, and the sexerity of the latter seems to 
have no influence upon the occurrence or non occurrence of this 
complication 

Tuo types are noticed, a predominantly encephalitic and a 
predominantly spinal or myehtic Usually the fever of the original 
exanthem has fallen It then rises again, the patient becomes 
somnolent, headache, rigidity of the neck and spine, Kernig’s sign, 
and convulsions may be present, and drowsmess and coma ensue 
In the myehtic form there is a flaccid paraplegia mth sphincter 
paralysis and the signs of an acute upper motor lesion Many 
apparently monfaimd patients then make a rapid recoiery, while 
others remain comatose or semi comatose for n eeks In these, 
as consciousness returns, the signs of focal cerebral disease become 
more obvious hemiplegia, aphasia, choreiform movements, an 
extrapyramidal syndrome, etc No specific treatment is known 
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ESBFES ZOSTEB (SBBfOl/ES) 

This IS believed on general and on epidemiological grounds to be 
a virus disease of the nervous system, though this is not yet finally 
pro\ ed Clinically, it consists in an acute vesicular eruption ■mthin 
the cutaneous distribution of one or two adjacent dorsal nerve 
roots, or within those of the sensory roots of the fifth and seventli 
nerves 

Aehology — On the whole, perhaps, males are more frequently 
affected than females It may occur at any age from childhood 
upwards, though herpes of the ophthalmic division of the fifth 
nerve is more common m the second half of life It has a close 
relationship with chicken pox, and not rarely the latter appears in a 
household in which some two weeks earlier a case of herpes has 
developed Herpes and a generalized chicken pox eruption may 
occur in the same person 

In most instances herpes zoster develops without any discover 
able cause, and we may regard it as an acute infection, probably 
by a virus, of the sensory root ganglia 

Pathology — The ganglion is hyperaemic and'swoUen The nerve 
cells show chromatolytic changes and there is an intense inflamma 
tory reaction in the interstitial tissues of the ganglion There may 
be a lymphocytosis m the cerebrospinal fluid 

Symptoms — ^There may be a brief febrile illness, the temperature 
rising to 100® or 102® P There is a variable degree of general 
malaise Pam of some seventy then appears in what is to be the 
site of the future eruption The latter develops on or about the 
fourth day, where the cutaneous tings of the affected root reach the 
skin There is an erythema, followed by a crop of vesicles con 
taming clear fluid From the fifth day after their appearance these 
begin to dry and scab Much erythema and some oedema of the 
skin may surround them In geniculate herpes the entire pinna 
may swell and redden The degree of scarring vanes, and some 
weeks may pass before the reddening surrounding the scar dis 
appears Ultimately, the scars are anaesthetic and analgesic 
Pun dwandles as scar formation proceeds, but m some elderlj 
persons it may persist and intensify so as to become almost intoler 
able It may continue as a “ posi herpetic neuralgia ” for one or 
more y ears and pro\ e an exhausting and quite intractable sjmiptom 
Occasionally muscles innervated from the cord segment corre 
spending to the infected ganglion are paralysed eg m a thoracic 
herpes a unilateral paralysis of the abdominal wall may be seen, 
while a third nerve palsy may accompany an ophthalmic 
lierpes 
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Treatment — If the patient be elderly, or there is a febrile onset, 
he should he kept m bed for nt least a week 'When its situation 
allows, the affected area should at once be covered by a collodion 
dressing This of itself seems to have some analgesic quality, while 
it protects the lesions from the friction inseparable from the use 
of loose dressings, and also from infection Wien this is impracti 
cable, the eruption may be dusted with a boric or zinc oxide 
powder In ophthalmic herpes the cornea may be involved, so 
that bathing of the eye, the instillation of castor oil, or even of 
atropine ointment, and the use of a pad and eyeshade may be 
expedient Aspirin or a combination of aspirin and codeine 
{gr J to J) may sufTice to relieve pain Post herpetic neuralgia 
is dilFicult to rchev e Local applications of heat or light seem in 
effective, but a cliloretone ointment applied may afford some relief 

In elderly persons, who arc the usual sufferers from tlus painful 
affection, the continued administration of bromides is inexpedient 
as it frequently produces mental confusion and rarely mitigates 
pain In some old and debilitated subjects for whom relief is not 
otherw ise obtainable it may be justifiable to give heroin by mouth 
(gr -ft- to J) 
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SYPHILIS OF THE NERVOUS SYSTEM 
INTRODUCnON 

T he belief that sj^philis is the commonest single cause of 
organic nervous disease dies hard It is a legacy from the 
text books of the end of the last century m virtue of ivhich 
sj'philis of the nen ous system still occupies the place of honour, as 
though “ by merit raised to that bad eminence,” in most accounts 
of diseases of the nervous system While in some countries it may 
yet deserve that place, to day and in this country intracranial 
tumour and disseminated sclerosis certainly take numerical pre 
cedence of it amongst chronic nervous diseases, while if we take 
into account nervous diseases of vascular origin and such an 
ambulant malady as epilepsy, neuro syphilis falls into the fifth 
place in the matter of relative incidence 
It IS of greater importance than nught at first sight appear that 
we should have a due sense of proportion on this question, for the 
tendency still exists m the cose of oiganic nervous disease to 
diagnose syphilis until it can be positively excluded As a result 
innumerable unnecessary Wassermann reactions in the blood are 
tested, and many unwarranted lumbar punctures and examinations 
of cerebrospinal fluid performed There arises also from this 
tendency the still more unhappy consequence that the chmeal 
observer too often and prematurely passes his diagnostic problems 
to the clinical pathologist, when it is his primary function to 
exhaust the possibilities of clinical obser\ ation before he asks the 
pathologist to carry him on his back 

There is still much that remains unexplained in the pathogenesis 
and morbid anatomy of syphihs of the nervous system, but the 
folloivmg statements emb^y what is most generally believed as to 
its pathogenesis and as to the essential lesion of neuro S3q)hihs 
The Invasiov or the Nervous Systesi — ^To gam the nervous 
system the spirochaete has to penetrate the meningeal bamer, and 
therefore the first attack of the organism is upon the pia arachnoid 
This attack takes place early in the evolution of syphihs, and if 
penetration and invasion take place it is during the secondary 
stage and not at any later penoi Neuro syphihs begins from this 
invasion, and since throughout its course from this point the pia 
155 
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arachnoid is involved to a greater or less degree in the sypliilitic 
process, ^^e may form a fairly accurate impression of this process 
from the studj of the cerebrospinal fluid As was pointed out when 
discussing acute meningitis, the reaction of the pia arachnoid to 
infection is mirrored by changes m the composition of the cere 
brospinal fluid as Mell as bv clinical signs In syphihs this is 
equallj true, and the original attack of the organism upon the 
meningeal barrier and the subsequent development of ncuro- 
syphilis may be traced m the changes which examination reveals 
m the cerebrospinal fluid It may be emphasized, however, that 
the initial attack upon the meninges during the secondary stage 
of syphilis while it leads to changes m the cerebrospinal fluid 
does not necessarily indicate penetration of the barrier by the 
spiroclnete \Vhether this has occurred cannot be determined at 
the time, but only when, perhaps years later, clinical symptoms 
and cerebrospinal fluid changes reveal that ncuro-syphilis is in 
fact established 

We may now briefly trace the meningeal reaction to the sj'philitic 
infection from the primary stage onwards to the final development 
of what is called parcnchvmatous neuro syphilis 
In the early primar) stage before the Wassermonn reaction (WR ) 
in the blood has become positive, the cerebrospinal fluid m a small 
proportion of cases shows a slight nse in the lymphocyte count 
(from 5 to 10 cells per c c ) This pleocytosis is the initial reaction 
of the fluid, and in this cose is the sole change 
Diu-ing the late primary and the secondary stages, about 20 per 
cent of all cases of syphihs show changes m the cerebrospinal fluid 
The lymphocyte count per c c ranges from 10 to 50 In a smaller 
percentage there is also an increase m the globuhn content, and in 
a still smaller percentage there may be a positive W R reaction 
Usuallj this reaction is negative in the fluid at this stage 

The cutaneous eruptions of secondary sj'phihs are not necessarily 
accompanied by changes in the fluid while on the other hand there 
may be clinical signs of meningeal irritation and changes m the 
fluid m the absence of cutaneous eruptions 

If adequate treatment be undertaken both chmeal and cerebro 
spinal fluid indicatiorw of meningeal irntation pass off 

A latent period now ensues which m untreated cases may last 
from one and a half to three or four years During this period a 
certain proportion of cases show a recurrent meningeal reaction 
They are spoken of as ‘ meningo recidives,” and if clinical syrap 
toms be also present (headache, cramal nerve palsies, etc) as 
“ neuro recidives ” In the latter circumstances the lymphocyte 
count per c c of flmd may nse to several hundreds, with the 
addition of some plasma mononuclear and poljmiorphonuclear 
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cells Both the total protein and the globulin fraction are increased 
and the W R is positive 

"With adequate treatment the fluid returns to normal again m 
some 60 per cent of these cases, but in the remaining 40 per cent 
some changes persist and it is this residue of cases from which the 
future incidence of cases of neuro syphilis is derived 

Should the fluid remain consistently normal throughout this 
latent period we may assume that, although attacked, the menmgeai 
barrier has not been penetrated and the future development of 
neuro syphilis need not be feared Even to this generalization, 
however, a few exceptions have been recorded 
Any later indications in the fluid or chnicsUy of nervous involve 
ment may be taken to indicate that penetration has occurred and 
that neuro syphihs is already established 
IVhen the tertiary stage of syplulis arrives, the fluid will be found 
normal m every respect unless there are chmeal indications of 
syphilitic meningitis Such a meningitis may be acute or slowly 
developing and chronic If acute, the lymphocyte count per c c 
will range from 50 to 500, wnth the addition of tte other types of 
cell already mentioned The total protein ranges from 50 to 
100 mgm per 100 c c The globulin reaction is strongly positive 
and so also is the W R In chronic meningitis and in the different 
forms of meningovascular syphihs — cerebral and spinal — the 
reaction in the fluid resembles that just described but is less in 
tense Iymphocytesfroml0to50, protein from 30 to 50 mgm , and 
a relatn ely w eak IV R 

Finally, we come to the so called parenchymatous syphilis, 
namely, tabes dorsahs, dementia paralytica, and optic atrophy 
In tabes dorsalis the changes in the fluid are of slight or moderate 
seventy a slight excess of cells, weakly positive globulin reaction, 
a positive W R m the blood but not invariably in the fluid These 
changes are less readily responsive to treatment than those of the 
varieties of neuro syphilis already mentioned, and tius is particu 
larly true of the W R Rarely, a normal fluid is found 
In dementia paralytica, the lymphocyte count \anes from 50 
to 500 per c c The protein level is from 40 to 100 mgm per 
100 c c , and the W ^ is invariably positive These changes 
also are refractory to anti syphilitic treatment, and a fall m the 
cell count may be no more tlian that due to successive lumbar 
punctures 

There remains another reaction in tha cerebrospinal fimd m 
neuro-syphihs to be bneflj considered, namely, Vie colloidal gold 
reaclion of Lange This reaction is based upon the following 
observations 
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Tlie proteiri* content of tlie cerebrospinal fluid consists of albumin 
and globulin fractions of A\bich the former is aln'aj's the larger whenever 
there IS an increase in the total protein Such nn increase takes place in 
numerous diseases of the nervous s>stem In two of these, namely, 
ncuro sj'phihs and disseminated sclerosis, the globulin increases dis 
proportionatelj and may almost equal the albumm fraction 

'Dus high globulin content impa^ to tlic cerebrospinal fluid the pro 
perty of precipitating colloidal particles from suspension, and colloidal 
gold IS especially sensitiv c in this vray This fact is made use of not onlj 
for the recognition of ncuro-sypbilis but also for the differential diagnosis 
of the various forms thereof Thus, if cerebrospinal fluid be added to a 
colloidal gold suspension in various dilutions, the dilutions in which 
precipitation is maximal varj according to the form of syphilis present 
Thus m dementia paralj'tica the gold is precipitated m the first six 
dilutions giving what is known as the paretic curv e when the results are 
plotted on paper 

In tabes and mcnmgo vascular syphilis precipitation is maximal from 
the third and fourth dilutions, while in pyogenic meningitis it is greatest 
from the sixth to eighth dilutions Tlius we liavc “ paretic,” “ luetic,” 
and ” meningitic ’ curves Disseminated sclerosis is characterized by 
a paretic curve associated with a negative W R Tins reaction has 
its greatest value, not in the diagnosis of disseminated sclerosis but m 
the differentiation from dementia paralytica of the forms of meningo 
V ascular sj^ilulis 

The Essential Lesions of Neubo sv philis —The invasion 
of the nervous system which takes place m the late secondarj 
stage may giv e rise to no pathological signs for fiv e or more > ears 
The course of events within the nervous system during this long 
Intent period is not known Speaking broody, there are two mam 
types of lesion in the nervous system, a meningo lascular sifphilts 
in which we find active pathological change m memngea! and 
vascular elements with mimmal damage to the nervous elements 
themselves, and a ccnfral or parenchymatous syphilis m which 
degenerative changes m nerve cells and fibres predonunate, memngo 
vascular lesions being minimal and not always active Yet these 
two types of lesion do not represent fundamentally distinct pro 
cesses It is probable that there is a smgle ty^ie of essenti'vl initial 
VcaOT., ws.'xwly c-o. sxtfCTVbA wntlh c-o. aSrSAysvated lyro.^ 

angitis m the pia arachnoid The latter consists of a prolifera 
tion of lymphocytes and plasma cells which fill the perivascular 
spaces There is intimal thickening m the arteries and these two 
processes tend secondanly to affect the neighbounng nervous 
tissues by pressure and by interference with their blood supply and 
nutrition The penvascidar lymphangitis may be a diffuse granulo 
matous process or may lead to local gumma formation A gum 
matous memngitis may occur m any region, but is most common in 
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the interpeduncular space Tvhere it involves the meningeal sheaths 
of the optic and other cranial nerv'es. When it occurs on the surface 
of the cord, the underlying spinal cord becomes infiltrated and the 
seat of gumma formation. 

In tabes dorsalis the conspicuous lesion is a degeneration of the 
intramedullary prolongations of the dorsal root ganglion fibres as 
they he in the root entry zone in 
the dorsal columns. There is also 
an associated secondary glial pro- 
liferation and arterial thickening. 

It was formerly believed that this 
fibre degeneration was secondary 
to a meningitis of the root just 
external to the cord and proximal 
to the ganglion, but the genesis 
of the lesion remains obscure. In 
optic atrophy we find a com- Pio —The SirrATiew or the 
bmation of interstitial inffltmtion <»”> Donsttw. 

and of nerve fibre degeneration. Tahe3'DoTsehe,ehomQgtheaita&tloa 

TV ..*..^11.. of the esseatiallesion m the donal 

Dementia paralytica is essentially columns xbe iwion is marked by 
a chronic menmgo-encephahtis of dots 

syphilitic origin, affecting mainly 

the frontal lobes. To the naked eye, the pia*arachnoid is seen 
to be thickened and to be firmly attached to the subjacent 
brain substance. The cerebral fissures are abnormally wide 
owing to shrinking of the convolutions, this change being most 
marked at the frontal poles. There is some dilatation of the 
ventricles, and the ependyma covering their walls has a granular 
appearance. Microscopically both dura and leptomeninges are 
thickened and infiltrated by plasma cells and lymphocytes. The 
nerve cells show’ the chronic cell change mentioned already (page 59). 
The normal arrangement of the cortical cells is markedly disturbed 
and there is a diminution in the number of nerve cells seen. Those 
that remain show various grades of degeneration. There is a 
proliferation of blood-vessels and a marked astrocytic reaction 
(numerous spider cells) as well as a microglial reaction. 



CLINICAL FORMS 

MENINGO-VASCULAR OR CEREBROSPINAL SYPHILIS 
The manifestations of neuro-syphilis included under these 
headings vary according to the site of the disease process and also 
according to whether the arteries or the meninges are predomin- 
antly involved, and it is cleat, therefore, that numerous and varied 
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clinical pictures may result It is often the practice to describe, 
these m separate categories of cerebral and spinal sypluhs but it 
>\ill be understood that this can be no more than a rough \sorking 
classification and that, except in the case of purel) vascular syjdulis 
(endarteritis), all cases of mcnmgo vascular sypluhs are cerebro 
spinal The frequency amUi ^vluch the Argyll Robertson pupil is 
found m what is called spina! syphilis is an apt illustration of this 
fact 

Syphilitic Meningitis — Wc have seen that an acute meningitis 
may arise in the secondary or in the tertiary stages of syphilis, but 
it IS a relatnely rare form most often encountered in young adult 
males The onset may be sudden with intense headache and 
high feaer (103®) with delirium, rigidity of neck and spine and 
other indications of an acute meningeal reaction The cere 
brospinal fluid reaction has already been described There maj 
be a slight oedema of the optic discs, cranial nerve palsies, and 
diminished tendon jerks ^\ith adequate treatment recovery is 
the rule 

More common is a chronic form of gummatous meningitis at the 
base of the bram, giving rise to preliminary headaclie which may 
occur over an initial period of some weeks before ocular palsies 
develop These palsies vary greatly m incidence and severity 
Jlost commonly affected are the third, fourth, and sixth nerves, but 
the fifth, seventh, and the optic nerves and chiasma may also be 
involved Although the inflammatory process m the meninges is 
bilateral the climcal signs (palsies) may be unilateral 

Tlie Argyll Robertson pupil reaction is not constant, but is more 
often seen than m acute syphilitic meningitis It was formerly 
held that this form of neuro sj^philis accounted for the majority of 
all cases of ocular palsies but it is doubtful if this is an} longer 
true 

Associated with these focal signs it is common to find sjTnptoms 
of shght general impairment of cerebral function emotional 
instability revealed by irritabihty, mental deterioration showm b} 
defects m judgment and in memory, persistent headache, and less 
commonly slight oedema of the optic discs ^Vhen the optic nerv es 
or chiasma are involved there ma^ be defects m the visual fields 
and some primary optic atrophy, and when the neighbouring 
hypothalamic region is affected we maj find polyuria, obesity, 
and somnolence If the exudates orgamze, h} drocephalus ma} 
ensue 

The condition tends to run a chronic and fluctuating course, and 
even with rigorous treatment complete recovery may not be 
achieved 

Differential Diagnosis — Ocular palsies and headache bemg the 
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common manifestation of the process we have been considering, it 
IS clear that difficult problems of differential diagnosis may arise 
While examination of the cerebrospinal fluid may be essential to 
conclusive diagnosis, and the state of this fluid m neuro syphilis 
has already been described, it is well to consider the purely clinical 
points m diagnosis 

In ^ oung adults perhaps the commonest cause of ocular paresis 
and diplopia is disseminated sclerosis In this malady the paresis 
is rarely severe enough to produce visible squint, and it is always 
transient, enduring for a period of hours or days at most Ptosis 
IS not seen and the pupil reactions are normal In middle aged and 
elderly persons ociflar palsies of sudden onset, usually unilateral, 
and involving one or more of the third, fourth, and sixth nerves, 
may develop suddenly, associated wuth severe pam m the distribution 
of the ophthalmic division of the fifth nerve Nothing is Icnoivn 
of the aetiology of this syndrome, though it has been attributed, 
inthout pathological confirmation, to periostitis of the superior 
orbital fissure leading to compression of the nerves as they enter 
the orbit It may develop subacutely, one nerve being affected 
after another over a period of some days The pam may persist for 
tno or three weeks, and two or three months or even longer may 
be required before recovery, which is the rule, is complete This 
syndrome has nothing to do with syphilis A similar syndrome of 
more gradual development may, as described in the chapter on 
space occupying lesions, indicate the presence of an enlarging and 
unruptured aneurysm of the internal carotid artery It is in these 
circumstances unilateral and accompanied by some degree of 
exophthalmos of the affected eye The pam is very severe, and if 
the optic nerve be compressed loss of vision and primary optic 
atrophy may ensue The subject is usually of middle age There 
remain occasional cases of isolated unilateral ocular palsy for which 
no aetiology can be discovered In the case of orbital cellulitis and 
ca\ernoiis sinus thrombosis the general symptomatology makes 
diagnosis a matter of comparative simplicity 

Cekebual Syphilitic Vascular Disease — The cerebral throm- 
bosis associated vith syphilitic endarteritis has already been 
described m the chapter on vascular diseases While the blood 
IV R IS positiv e, the cerebrospmal fluid may be wholly normal 
imless there is an associated syphilitic meningitis or memngo 
encephalitis Cerebral thrombosis occurring m young adults 
should always suggest syphilis as a possible cause 
Syphilitic SIeninoo irvEUTis — ^Paraplegia is the common 
expression of this incidence of the syphilitic process, but the 
clinical picture and course vary greatly from case to case Thus 
a chrome memngo m> ehtis affecting the cervical region of the cord 
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may gi\c rise to a condition somewhat resembling motor neurone 
disease This is the so called amyotrophic memngo myelitis In 
the thoncic segments we may luivc an acute or subacute transverse 
memngo mj clitis leading to paraplegia, or a chronic process leading 
to what IS known as Erb’s syphilitic paraplegia These forms may 
now be briefly described 

(i) Ami/olrophie memngo mydtlis — There is an atonic atrophy, 
^Mth loss of tendon jerks, of the muscles of the upper limbs and 
shoulder girdles It is bilateral but not bilaterally symmetrical, 
may advance rapitfiy to profound wasting of aff the fimb musc/es, 
or may suddenly cease to progress while some muscles remam im 
touched or but relatively weak During the active wasting process 
fibrillation may be seen m the affected muscles, but this disappears 
when the condition becomes stationary In the lower limbs we 
may find increased tendon jerks, extensor plantar responses, or 
altemntiv ely a complete loss of knee and ankle jerks, the legs being 
otherwise imaffected Root pains often precede and accompany 
the early stages of the affection Sensory loss is absent or mimmol 
As a rule, though not constantly, the pupils show a complete or an 
incomplete Argyll Robertson reaction In the cerebrospinal fluid 
the changes arc those of a rdativ ely mild meningeal reaction, already 
described, with a feebly positiv c w R and a luetic curv c to colloidal 
gold 

(ii) Erb's syphthlie paraplegia — ^Thc chnical condition known 
by this name is simply a relatively mild and chronic form of 
syphilitic memngo my elitis The patient gradually develops a 
spastic and shuffling gait, with severe impairment of control over 
the vesical sphincter, and with sensory loss of posterior column 
ty^pe, namely, impaired postural ond vibration sensibility 
Although the gait suggests that the legs are very spastic, passu e 
movement as the patient lies on his back does not reveal much 
spasticity, nor is there a sev ere degree of w eakness So insidiously 
does this clinical type develop that the patient may be able to 
shuffle along for many y ears after the imtial appearance of syonp 
toms The disability fluctuates from year to year, but does not 
respond to anti syphilitic treatment nor is its progress arrested 
The arms are usually unaffected The pupils show a complete or 
incomplete Argyll Robertson reaction Ihe cerebrospinal fluid 
changes are those of a mild meningeal reaction 

(ui) Acute and subacute syphtltlic memngo myehtis — ^Paraplegia 
in association with this lesion may develop rapidly Alter a few 
days of root pains, usually m the mid thoracic region, the legs 
weaken, sensation is impaired, there are retention or incontinence 
of urine and all the signs of a Hiffns*^ transverse lesion of the cord 
In time a spastic paraplegia in extension is established, and if the 
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condition be untreated or does not respond to treatment it may 
progress to paraplegia m flexion In such a case the pathological 
diagnosis requires a blood and cerebrospinal fimd examination, 
though the ^gyll Robertson pupil, if it be present, will reveal the 
syphilitic nature of the lesion 

Prognosis — In all forms of menmgo vascular syphilis prognosis 
depends upon early and adequate treatment If severe damage to 
the cord ensues before response to treatment develops, only 
imperfect recovery can be looked for In the chronic varieties, as 
has already been stated in connection with Erb's paraplegia, the 
outlook as to recovery or material improvement is bad 

Treatment — ^The substances at our disposal are arsemc, mercury, 
bismuth, and the iodides The arsenical preparations m use are 
neosalvarsan (914 novarsenobiUon) and silver salvarsan Trypars 
amide is used m the post pyrexial treatment of dementia para 
lytica In acute syphilitic meningitis it is prudent to refram 
from using arsenic until a week’s preliminary treatment with 
mercury and iodides has been given, otherwise an acute ex 
acerbation of symptoms may ensue A course of six intravenous 
injections of the arsenical preparation chosen may then be 
given, the dosage of neosalvarsan rising from an initial dose of 
0 8 gram to a final dose of 0 6 or 0 9 gram if no untoward reaction 
develop 

Bismuth has to some extent superseded mercury and is given 
intramuscularly in doses containing 2 or 3 grams of bismuth, a 
course consisting of twelve injections 

If mercury be used the method of inunction has much to com 
mend it The daily dose is one drachm of the B P Unguentum 
Hydrargyri (50 per cent ) A fresh place is chosen for each day’s 
inunction, the flexures of the limbs and hairy areas being avoided 
as far as possible After six days’ inunctions, a hot bath is given 
on the seventh (blank) day, and the process resumed until some 
thirty inunctions have been given Each inunction should last 
for some twenty minutes If there be pyorrhoea or canes, the 
teeth should be attended to, and an astringent mouth wash 
emploj ed 

The iodides have their chief use in neuro syphihs m chronic 
meningeal lesions, and as large doses as can be tolerated should he 
emploj cd 

Treatment, by whatever combination of drugs, must be con 
tmued over a period of years in memngo-vascular syphilis Courses 
of arsenic or of bismuth may be needed twice jearlj, or the two 
may be used alternately The intensity of treatment should 
not be wholly determmed by the blood and cerebrospinal fluid 
reactions, but also by the clinical response 
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TABES DORSALIS (LOCOMOTOR ATAXY) 

There can be few senior medical students unable to recite the 
components m the s> mptom complex of this familiar sj'philitic 
affection of the nervous system and stiU fewer ^^ho ha\o a clear 
or accurate notion of the natural history of this common maladj 
Tabes is an apt example of the importance, stressed in the opening 
chapter of this booh, of regarding an illness as a sequence of e\ents, 
during the course of whicli it dci clops successively the features by 
^\hlch it maj be known Clinical skill consists m making this 
recognition as earlj as possible, that is before the sum of its signs 
and Si mptoms ha\ e appeared 

The development of tabes is notoriously a slow process, spread 
o\er many jears in most cases, and not rarely prone to arrest 
before its full development Thus it is that those who regard it 
as a malady characterized by the Argj 11 Robertson pupil, loss of 
knee and ankle jerks and ataxy of gait, necessarili fail to diagnose 
it m a large proportion of cases and when they achici c diagnosis 
do so after prolonged and avoidable delay 

It may be called a characteristic of tabes that although from case 
to case there is no essential variation m the neurological signs found 
on examination, the symptoms which first bring the patient under 
observation present the palest dn ersity An> one of the follow 
mg may thus bring a case of tabes to light a sudden painless 
effusion into a knee joint, an attack of abdominal pain and a omiting, 
a chronic ulcer on the sole of the foot, pains in the legs failing a mon 
or imperfect control of the aesical sphincter This diaersity and 
the apparently non neurological nature of some of these symptoms 
are factors m the not uncommon failure to recognize tabes in its 
earlj stages or in its mcomplete forms 

Aetiology — It is no longer necessary to labour the sjqjhihtic 
origin of tabes dorsalis and its morbid anatomy has already been 
summarized (page 159) It makes its appearance from five to 
twenty years after the primaiy infection, more commonly in men 
than m women Unlike dementia paralytica, which has shown a 
steadily fallmg incidence during the past twenty jears in this 
country, tabes still occurs with but slightly diminished frequenej 
It may result from congenital syphilis when it manifests its 
presence m childhood, adolescence or early adult life 

Symptoms — It is essential to bear m mind the extremelj slow 
unfolding of the clinical picture of tabes and the undoubted fact 
that it can be diagnosed long before this unfoldmg is complete 
Indeed, in a considerable proportion of cases it never is complete, 
for the maladj often undergoes arrest at some stage short of its 
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full possible development, and this quite irrespective of any 
question of treatment 

It IS an affection of the afferent neurones, sensorj and non 
sensoiy, and subjective sensoiy symptoms commonly usher in its 
clinical course and may remain its sole manifestation for a period 
of several years Lightning pains are commonly the earliest 
symptoms, though they are not necessanly the sjunptom first 
complained of when the sufferer seeks medical advice Frequently, 
he has satisfied himself that lus pains are due to rheumatism and 
does not present himself for obsenation until some more disabling 
manifestation of the disease has developed 

The difficulties that may beset any enquiry as to the occurrence 
of these pams has already been referred to, and repeated and 
variously worded questioas may be required before the long 
existence of lightning pams IS admitted (page 4) 

Lightning pains commonly occur in paroxysms which vary m 
frequency, duration, and sev erity from time to time and from case 
to case Most patients complain that they are worse m wet weather 
or immediately before ram The pams are sudden and lancinating, 
seeming to strike into the bmb from outside rather than coursing 
along its length Occasionally numerous tiny punctate ecchymoses 
appear on the skm over the shins after a severe bout of the pains 
A paroxysm may consist in frequently repeated stabs of pam m the 
same place , e g the heel or knee, or of stabs of pam ranging from 
knee to anWe They may be present m the trunk — Slower thorax 
and abdomen — when they are often accompanied by considerable 
cutaneous hyperaesthesia They may also occur m the distribution 
of the cervical segments, or of that of the trigeminal nerve 

I’l hile in some patients these pains tend to diminish m frequency 
and seventy viith the passage of years, in others they remain 
prominent and distressing throughout life, and it is m such cases 
that perforating ulcers, Charcot joints, and gastric enses seem also 
to figure largely, ataxy and other manifestations of postural 
sensory loss being minimal or absent 

Paraesthesiae do not always trouble the tabetic subject, and 
Jbe areas nf siinsnr^ Joss to be desewbed xoay ml/ be revealed hy 
examination , but numbness of the feet, a sensation described as the 
feeling of walking on cotton wool, numbness of the face — often 
most obvious when the patient is shaving — and a sensation of 
“ stiffness ” of the legs (in striking contrast to the actual flaccidity 
of these members) are often complained of 

Next m sequence is the appearance of sensory loss Perliaps 
earliest of these manifestations of loss is diminution and dis 
appearance of pain sense m the tendo achillis on pressure A feature 
of tins abnormality is the delay in perception of painful sensation 
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■rthen the tendon is pinched between finger and thumb, and two or 
more seconds may elapse before pain is felt, and once evoked it 
tends to persist unduly E\)dcncc lias recen.tl> been produced 
suggesting that this \ cry characteristic delay is not due to a slow 
mg of impulses as they pass along degenerated fibres, but to a loss* 
of function m the more rapidly conducting 
pain fibres 

Dunng the olution of the malnd> and 
while the symptoms described are present, 
others gradually develop An. early loss oC 
hbidoand of sexual potenej in male patients, 
and minor abnormalities of micturition are 
among the most characteristic of these 
Micturition becomes hesitant, the passage of 
urine is held up before the bladder is emptied 
and a fresh effort is needed to start it anew 
Later a tendency to dribbling of urine after 
the apparent completion of the act may 
dcaelop, though none of these sphincter dis 
turbances is imariable ^^^len they are 
present, catheterization usuallj res cals the 
presence of some residual urine after v oIun> 
tar> micturition, and m long standing coses 
of tabes there is generallj some degree of 
chronic cystitis This may become acute 
from time to time, ond as it docs so all the 
patient’s symptoms and disabihties tend to 
mcceasc and he becomes progress^ cly more 
thiA and pale Indeed, the cachexia and 
pallor so common in tabetics are probably 
m large measure due to chronic \ esical in- 
fection — and not to the progress of the 
tabetic affection A plump, fresh coloured 
tabetic IS the exception, and when he is 
found, it will usually be discovered that he 
has no impairment of sphincter control and 
no residual xtrme 
Ph> steal examination m the early stages of the maladj reveals 
some or all of the foUowmg signs In the matter of sensation dela> 
or loss of pain sense in the tendo achiUis is constant and a diagnosis 
of tabes can rarely be made in the absence of this earlj sign Oser 
the front of the chest, from about the \fts el of the second nb down 
to the xiphistemum, there is commonly, though not in\ anabl^ , loss 
of painful sensation to pm prick sensibihtj to light touch being 
pteser\ed The abdominal wall maj appear undulj sensitne to 
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A characteriatio distnbu 
lion ol cutaneous anal 
geeia in a case of tabes 
dorsalis The segmental 
regions m>-olred include 
the lower cervical and 
upper thoracic segroents 
and there is also analgesia 
round the tip of the nose 
and the lips 
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pm-prick, and this is especially likely to be the case in subjects n ho 
ha\ e recurrent gastnc crises Great stress has also been laid upon 
an area of cutaneous analgesia (light touch being intact) over the 
nose and immediately surroundmg skin This sign is not con- 
stantly present, is indeed usually absent as long as some light 
reaction is retained by the pupds, though what the connection 
between these two phenomena may be cannot even be surmised 
Analgesia may o\ erflow, as it were, from the upper level of loss on 
the chest dovTi the mesial aspects of the upper limbs to the fingers, 
including the little and nng fingers, and the ulnar nerve at the 
elbow may be insensitive to pam when rolled under the observer’s 
finger 

Some loss of cutaneous pam sense may also exist over the feet, 
legs, and — if sphincter disturbances be marked — over the perineum 
Examination VriU also reveal loss of one or both ankle jerks, and 
— later in the evolution of the disease — of the knee jerli, though 
many obvious cases of tabes retain the latter jerks for man} years 
At some stage of the illness postural sensibility will become 
impaired m the legs, less often m the arms This defect will show 
itself as SA\aying when the eyes are closed (Rombergism), and 
then as ataxy of gait, and by error of projection in the heel knee 
and finger nose tests (see page 88) 

The arm jerks may be permanent!} retained if, as often happens, 
the tabetic process does not invade the cervical region of the 
cord 

rinally we come to the characteristic abnormalities of pupillary 
reaction that are so constant m tabes, name!} , to the consideration 
of the Argyll Robertson pupil 

The Pupil in Neuho syphilis Augv ll Robeutson 
Reaction 

The sign that goes by the name of the Argyll Robertson pupil is 
one of the most familiar m clmical medicine, yet there are few 
signs about which there are more misconceptions In 1809 Argyll 
Robertson desenbed four eases of loss of the pupillary light reaction 
assoczaied talk mtosis, but this latter component of the condition 
IS now usually regarded as a non essential, inconstant, and ad 
\ entitious accompaniment of loss of the light reaction Further, 
the same view is adopted of the other common accompaniments of 
what, for brevity, we ma} call the A R pupil reaction, namely, 
inequaht} of the two pupils, irregulanty of their outline, atrophy of 
the ins, and irresponsi% cness of the pupil to m} driatics 
It IS here mamlamed that these components, \ar}ing from case 
to case m their relatne prommence, ore essentia! elements in the 
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A U pupil, and are ne\ er found together apart from neuro sj^philis 
Current opinion places the lesion underlying loss of the pupillaiy 
light reaction in the pen aqucductal grej matter of the mid brain, 
but it IS clear that a central lesion such os this cannot adequatelj 
account for the other components of the complete A U pupil, and 
it maj be partly due to the intellectual difliculty created bj the 
inabilitj of the hypothesis to account for all the facts, that miosis, 
incqualitj and irregularity of the pupils, their failure to respond to 
mj dnatics and the atroph} of the ms are left out of consideration 
and regarded as separately caused abnormalities uhich sve are not 
called upon to account for 

Tlie A R pupil finds its most complete expression in tabes 
dorsalis, but incomplete forms arc found m memngo vascular 
sjphilis and m dementia paralytica In a fully developed case of 
tabes \se commonly find complete loss of the light reaction m both 
pupils to direct and to consensual illumination The pupil is small 
(1 5 to 2 S mm m diameter) m the great majority of cases, but 
except m extreme miosis the loss of circularity of outline and the 
inequaht} of the two pupils are readilj visible The instillation of 
m> dmlics results m v er> slight dilatation which does not abohsh 
the irregulantj of outline, or m complete failure to dilate In the 
blue ejed tabetic, in uhom the ins stroma is not hidden by the 
pigment that colours the ms of brown eyed persons, this stroma is 
seen to be thmncd and atrophic, the concentnc fibres may have 
disappeared, and the blue has become discoloured to a washed out 
greenish tint In short, loss of light reaction is never found as an 
isolated anomaly In incomplete forms the pupil is larger, but 
still non circular in outluie 

In dementia paral>'tica, miosis is not the rule and ins atrophy 
may be inconspicuous In tabes with optic atxophj large pupils 
are fotmd, but irregulanty, inequality, and ins atroph) are usually 
present m greater or less degree 

Finally, though these pupd anomalies of neuro syphilis cannot 
be explained by a central lesion, it has to be stated that so far no 
satisfactory alternative pathological explanation is available, and 
the genesis of the phenomenon and the seat — or seats — of the 
underljnng disease process remam unknovvm, though speculations 
on the subject abound 

In adv anced cases of tabes of manj years'^standing, the pupil is 
usually extremely small and often ^comes'^completel) immobile 
both to light and to conv ergence 

Dhtehential Diagnosis or the A R Pupil — In very rare 
cases of post encephalitic Parkinsonism, and also m rare examples 
of focal mid brain lesion, the light reaction ma) be lost m an 
indivndual who is not syphilitic If this loss be unilateral the 
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affected pupil is larger than its fellow, contrary to what is the 
case in the A R pupil of syphilis When bilateral, both pupils are 
large, circular, and equal The ms is normal 

Under the name of the myotome pupil is described a rare con 
dition, most often encountered in young women, m which with 
a pupil of normal size and contour the light reaction is abolished, 
while the reaction to convergence (constriction and subsequent 
dilatation) are markedly slow, each taking several second to 
complete This anomaly is not related to syphilis, may give rise 
to no symptoms, but may upon occasion be found in association 
with loss of the knee and ankle jerks In these circumstances a 
diagnosis of tabes may be erroneously made The points of 
difference already enumerated indicate that a true Argyll Robert- 
son pupil is not in question, while the absence of any form of 
sensory loss and the complete absence of clinical or serological 
signs of tabes or of sj^philis make a differential diagnosis possible 
If the myotome pupil be unilateral, its defective reaction to con- 
vergence may lead to a complaint of blurring of near vision, but 
the condition is often symptomlcss, being accidentally discovered 
during the course of a routine ophthalmic examination It calls 
for no treatment 

From what has been said, it will be apparent that, like the general 
clinical picture of tabes, the Argyll Robertson pupil takes time to 
reach its full expression, and a diagnosis of tabes may often be 
possible in a subject m whom some light reaction still persists and 
m whom miosis has not yet supervened It is for this reason that 
the description of the condition just given is of importance The 
early stages of dev elopment of the A R pupil should be appreciated 
if delay or error m diagnosis js to be avoided 

In a proportion of tabetics progressive primary optic atrophy 
develops and invariably leads to bbndness The onset is not usu- 
ally simultaneous in the two eyes, and thus atrophy with blindness 
dev elops m one eye earlier than m its fellow The optic disc has 
the characteristic appearance of primary optic atrophy Its 
margins are clear-cut and distinct, it is very pale, the lamina 
cribrosa is extremely distinct, the vessels are normal In those 
cases in which optic atrophy develops, the tabetic process in the 
spinal cord may cease to progress early and the fibres carrying 
impulses underlying postural sensibility commonly escape damage 
Ataxy, therefore, does not develop It is as though the brunt of 
the process falls upon the optic nerves rather than upon the 
postenorroot fibres 

Amongst the other common but inconstant features of tabes are 
the following: 
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Cramal Nerve Palsies — Of these a partial, and frcquentlj bi 
laterally unequal, degree of ptosis is perhaps the most often seen 

ith the thinness, pallor, and miosis of the tabetic this drooping of 
the ejelids completes the facies so t}'pical of the advanced tabetic 
Squint and diplopia may also be present These palsies are m part 
due to nuclear degeneration and possibly in part to chronic syphil 
itic meningitis 

Charcot Joints — The so called trophic changes m bone, cartilage, 
and ligaments are usually precipitated by injury. The joint 
cartilage is eroded, and a combination of loss of bone and of new 
bone formation together with effusion giv e the characteristic picture 
of a painless, swollen joint m which there is a grosslj abnormal 
degree and direction of mobility Following a strain to a joint 
ensuing upon a fall, there is a rapid painless effusion with sweUmg, 
and the tram of changes enumerated then develop The knee, 
ankle and hip joints, and less commonlj wTist and elbow and 
lumbar (spinal) joints maj be affected 

Perforating Ulcer — The formation of a callosity under the great 
toe or ball of the foot is common m normal persons, and when this 
becomes thick and raised above the general level of the skin it 
becomes painful and is dealt with The loss of pain sense in the 
tabetic foot leads to a n<^lcct of this precaution, and fmally, the 
callositj separates from the underlying dermis, fluid collects in the 
mterv ening space, and escapes from a split at the periphery of the 
callosity The space then becomes infected, and the callosity 
separates leaving a chronic painless septic ulcer which does not 
heal If neglected, it may deepen until bone or jomt is reached 
and infection spreads into them, leading to the necessity of am 
putation of the toe and sometimes of the metatarsal bone 

Crises — Sev eral varieties of tabetic crisis are described, laryn- 
geal, gastnc, and rectal Of these the gastric is by far the most 
common It consists m an acute attack of abdominal pam with 
(usually) or without vomiting It may last for several days and 
during its persistence there is marked cutaneous hyperaesthcsia 
of the abdommal wall, but no ngidity such as is seen when a local 
abdominal lesion is present Some tabetics are subject to recurrent 
gastric crises, while others never present this symptom at any 
time The vomiting is mcessant and continues when the stomach 
is emptied, the vomit then consisting of clear liquid, then of bile, 
and in the severest cases of blood Hiccough may accompany the 
crisis Nausea is inconspicuous or absent 

Paroxysms of rectal pam (rectal crises) with severe tenesmus 
may recur from time to time, and the larymgeal crisis may also be 
observed This consists m on attack. of noisy respiration, with 
cough and dyspnoea, and lasts for an hour or less 
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Finally, a chronic syphilitic memngo myeUtis may accompany 
tabes, leading to a -wasting of the upper limb muscles that resembles 
that seen in motor neurone disease, but is characterized by total 
loss of all tendon jerks 

Among the other less striking symptoms of tabes are flat foot, 
and loss of pain on pressure on ^e testicles 

Prognosis — It has been already mentioned that tabes not un» 
commonly undergoes arrest It may be questioned whether this 
can be said to be the case where lightning pains persist, yet these 
may be the only indication of its activity m patients who never 
become ataxic, who retain good general health and lead lives of 
approximately or wholly normal activity until old age or an inter- 
current illness carries them off Treatment cannot claim credit 
for these arrested cases, for many of them have never been treated 
save for some perfunctory steps taken during the stage of the 
primary infection 

In other cases the malady progresses, either steadily or by 
sudden increase m disability The latter may occur when a severe 
intercurrent illness or an injury impairs the subject’s general 
condition and necessitates his confinement to bed On getting up 
again he is found to be grossly ataxic and the malady seems to take 
a fresh lease of life and to advance more rapidly 

In some long standing and progressive cases the patient becomes 
emaciated and very anaemic He endures a constant dribbling 
from an over distended bladder that he can empty only bj pressure 
on the abdominal wall Prolapse of the rectum and bleeding piles 
are common There may be recurrent gastric crises, accesses of 
severe lightning pains, osteoarthropathy -uith flail joints, and in 
some cases blindness from optic atrophy The loss of postural 
sensibility may be so great that the patient is bedridden, can make 
no CO ordinated movements, and when his e> es are closed — or in 
the dark — ^has no notion of the position of his body or limbs m 
space In short, the final stages of the malady maj be the most 
distressing that can be encountered In a proportion of long- 
standing cases, some of the signs and symptoms of dementia para- 
lytica appear 

Treatment — ^This may be considered from two aspects the 
treatment of the sjphihtic tabetic degeneration, and that of 
symptoms and disabilities Despite the disillusioning experience 
of the past, few will be found to admit that anti syphilitic measures 
are % aluelcss m tabes but even of those who are most enthusiastic 
m recommending them, none would venture to promise anj 
result from their emploj ment m the individual case The present 
writer cannot claim ever to have been satisfied that anti syphilitic 
treatment influences the course of tabes The most intensiieh 
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treated cases maj be seen to deteriorate ruthlessly, while many of 
the arrested cases ha^e rte\er been treated since the maladj was 
recognized in them Ne\ertheless ^arlous considerations may 
make some measure of anti ^philitic treatment expedient, nith 
the proviso that if anj thing of the kind be undertaken it is not m 
the patient’s interest that his life should be made a mere appendage 
to treatment and that he should be subjected to endlessly reiter 
ated courses of arsenical or other injections, and to repeated blood 
Wassermann tests and lumbar punctures Unwise zeal of this 
order may make the patient's life wretched, and do more damage 
to his pcrsonalitj than tabes does to his physique Further, 
this form of treatment cannot be whoU> determined by the results 
of serological tests, but only by giving due weight to the clinical 
condition 

Intramuscular injections of bismuth m courses of twelve m 
jections twice jearlj repeated not for longer than two or three 
jears, are probabl) the method of choice Between these courses 
mercurv and iodides may be given by mouth (hq hjdrarg pcrchlor 
oi, pot iodide grs 10 Inf quass ad tds) The arsenical 
preparations are not indicated, save m carlj cases 

Optic atroph) is certainl> not arrested by any of these measures, 
and lightning pams are rarely, if ever, rcliev cd by them 

Symptomatic treatment — (1) Atax^^lt is often found that tlie 
confinement to bed of a tabetic subject who may have little or no 
disturbance of co ordination precipitates sev ere ataxj of gait, and 
for this reason no tabetic should be confined to bed for longer than 
IS necessary should any intercurrent illness develop or should he 
sustain some injurj MTienever possible the patient should be 
allowed up for some period each ^y The re-education exercises 
devised bj Fraenkel are the only useful measures to overcome 
ataxy of movement The patient unable to stand or walk can 
perform the simpler of these in bed, when they consist m the 
active performance of simple movements on boards m which are 
cut holes into which he plants his heels The ambulant tabetic 
walks along a floor or a strip of canv as painted with footprints 
in which he endeavours as accurately as possible to place his 
feet, a hand rail being provaded if necessarj In cases of ncutel> 
dev eloping ataxy in relativ ely early cases, the most striking improve 
ment may be achieved m this waj 

(2) The bladder — Any infection of tlie bladder, a common 
complication when there is residual urine, should be cirefullj 
watched and treated by the ordinary methods for the treatment of 
cystitis All varieties of spinal cord disease tend to detenoritc 
when an infected bladder is n^lected 

(3) Charcot joints — MTien an osteo arthropathy dev elops ncutelj 
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^Mth effusion, a Scott’s dressing should be applied and the joint 
immobilized until the effusion has subsided In the case of the 
knee, perhaps the joint most commonly affected, a splint should 
then be worn to protect it from the development of hyper extension 
and of genu reeunatum The patient should not be kept in bed 
longer than is imperative, for reasons already given 

(4) Perforating ulcer — simple ulcer with no infection of under- 
lying bone or joint should first be deaned by fomentations, and a 
stimulating lotion then applied to promote healing It may be 
necessary to keep the foot off the ground or otherwise to avoid 
pressure upon it 

(5) Lightning pains — These present one of the most difficult 
problems in treatment, and m some patients no really effective 
relief can be given For obvious reasons the use of morphia or 
heroin are contraindicated, and reliance has to be placed upon 
such drugs, singly or m combination, as aspirin, phenacetm, 
amidopjTin and codeine The last named m small doses (gr | to \) 
combined with aspirin is most generally useful 

(6) Gastric crises — The patient may be given ice to suck and 
small doses of tincture of iodine A hypodermic injection of phenj 1 
barbitone (I cc of a 20 per cent solution) may be tried once or 
twice daily, and chlorctone (grs 5 to 10) has also been recommended 
In debilitated patients m whom the vomiting proves intractable 
a hypodermic injection of morphia may upon occasion be necessary 
It should always be borne in mind that the subject of gastric crises 
IS not immune from acute abdominal disease or from renal colic, 
and renewed physical examination should always precede the 
treatment of a gastric cnsis even in a known tabetic subject 


DEMENTIA PARALYTICA (GENERAL PARALYSIS) 

Aetiology, — ^The sjphihtic origin of dementia paralytica is now 
established The subjects are more often males than females, the 
oTRsCt cccaxs ilrom ten to twenty years' after mdfctron, tfrat is, m 
middle age, not later The morbid anatomy of the malady has 
already been described (page 159) 

Symptoms — These consist essentially in progressive mental 
deterioration, the indications of this varying from person to person 
according to his mental constitution, and, m a progressive develop 
ment of signs of organic disease of the brain ^Vlien unmodified by 
treatment the malady runs its course to a fatal termination, though 
sometimes with marked remisaons, in a period of from three to 
five years Since the introduction of pyrexial therapy the re- 
missions may be more striking and longer lastmg, and the subject 



174 


DISEASES or THE NERVOUS SYSTEM 

siu'Vi\cs b) a variable period of yeare the normal course of the 
disease The initial symptoms, or at least those ^vhich first attract 
attention, consist m manifestations of mental deterioration and 
emotional change Judgment, tlic power of attention, and memory 
are insidiously impaired The patient’s standards, both etlucal 
and social, become low ered lie is apt to be irritable and suspicious, 
and his familj circle receives the brunt of this debasement In 
some instances he becomes cuphonc and boastful, extravagant and 
overbeanng This boastfulness is not necessarily extreme, but it 
IS rather more obtrusive than one viould consider becoming m one- 
self or m one’s friends It may be concerned with his intellectual 
capacity, his social standing, his means, or simplj his health 
Commonlj, such a patient will assure the doctor that he never 
felt better in his life In its more extreme degrees this change leads 
the patient into reckless and futile expenditure Tins picture is, 
however, by no means invariable, for the patient may become 
silent, morose, and unsociable In these circumstances his con 
dition is often diagnosed as neurasthenia or anxiety neurosis, and if 
m the patient’s past history the material of psj chological stress be 
found, this view receives a fictitious confirmation, as though such 
stress could prevent its subject from developing the ordinary 
ph> sicol ills 

This steady downhill course is accompanied by certam cliaracter 
istic ph> sical signs The articulation becomes affected, the terminal 
s) llables of pol> sj Uabic ords are slurred, as may be seen when the 
patient attempts to pronounce such words as “constabulary,” 
“ artillery,” and the like As he talks there may be seen an irregular 
wavy tremor of the lips, the pupib show some components of the 
Argjll Robertson syndrome inequality, irregularity of outline, 
a defective light reaction There may be tremor of the extended 
hands, the tendon jerks are increased, and sooner or later the 
plantar responses become of the Babmski type 

From time to time brief epileptiform seizures may occur, some 
times generalized with loss of consciousness, sometimes consisting 
of locabzed convulsive movements without such loss Transient 
paralysis of hemiplegic ty pe or an aphasic speech disturbance may 
ensue upon these attacks 

Gradually, a widespread paralysis of upper motor neurone 
type, incontinence of urine and profound dementia make their 
appearance Dimng this course, partial remissions of some weeks’ 
or months’ duration may ensue Optic atrophy with blindness is 
not uncommon The patient’s last year is one of bedndden and 
helpless dementia 

The variations that may be seen m this grim picture are mainly 
m the matter of the mental state duxmg the earher stages Pure 
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dementia, depression with delusions of persecution, exaltation with 
megalomania, or even maniacal excitement may be encountered*. 

In a few subjects the signs of tabes dorsalis are ako present In 
these circumstances the malady, iabo paresis as it is called, runs a 
much quieter and greatly prolonged course, and even m untreated 
cases hfe and a large measure of physical capacity may endure for 
ten or more years 

Under the influence of p3n‘exial therapy (malarial or other) the 
course of the disease has been greatly modified Striking remissions 
lasting for years may be seen, and during these the patient may, to 
superficial inspection, seem almost normal, though it is rare indeed 
for a patient previously engaged m work of any intellectual quality 
to regain anything bke his former capacity Yet he remains 
ambulant, reasonably normal emotionally, and often capable of 
simple regular work 

Such somatic physical signs as may be present never completely 
disappear The articulation may improve and the tremor of the 
lips almost disappear, but the pupil reactions do not become normal, 
nor do changes m the reflexes disappear It is, of course, m cases 
treated early and before severe dementia has ensued that the best 
resiUts are obtained, but even m these a useful measure of restora- 
tion IS not to be confidently predicted Cure cannot be spoken of 

Diagnosis — Usually the early chnical picture of dementia para- 
lytica IS readily recognizable by whomsoever has once seen it The 
obvious dementia, the iravy tremor of tlie bps, and, the slovenly 
articulation and the slight but manifest tremor of the hands 
together make up a charactenstic picture, and when this has 
commanded diagnostic recognition the other signs can then be 
systematically sought for 

It IS important to obtain corroboration of the history from some 
member of the patient’s family, for the subject himself is com- 
monly lacking in insight and may be wholly unaware that there is 
anything the matter mth his health, mental or physical The 
patient’s wife or husband is commonly the best source of informa- 
tion 

Certain rare forms of what are called pre senile dementia may 
closely resemble dementia paralytica, and only examination of the 
blood and cerebrospinal fluid may render differentnl diagnosis 
possible The blood W R is almost always positu e, that m the 
fluid invariably so The other changes m the fluid have already 
been enumerated 

Treatment — Anti-syphilitic measures alone have no influence 
upon the course of the malady, and only pjTCxial therapy followed 
by anti syphilitic measures is effective Pyrexia! therapy, whether 
bj means of gii mg malarial infection, or by chemical or electrical 
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agencies, should only be carried out under hospital or institutional 
conditions by those experienced m its use, and it is not ncccssar> 
here to describe it in detail Not every patient survi\cs it, and in 
some it has to be terminated prematurely Yet there is no altcma 
ti\e to its employment sa\e to allow the patient to progress to an 
inevitable death, and therefore risks are justifiable 
rollouing ten or tueUe malarial rigors the patient is allowed to 
regain strength and energetic anti syphilitic treatment, preferablj 
with tiyparsamidc, is undertaken A second course mav sometimes 
be necessary in the ease of relapses 

In early cases and whenever pyrexia! therapy is contraindicated, 
or not practicable for any reason, a course of injections of try 
parsamide ma> be tried 2 grams are giv en intravenously at weeklj 
intervals for ns long as twelve weeks Some authorities prefer to 
precede pjrcxial therapy by this measure 


CONGENITAL NETJRO-SYp htt.t h 

The subjects of the inhented forms of neuro syphilis do not 
nccessarilj show the ordinary stigmata of congenita! sj’philis , nor 
do thej commonl> develop tertiary syphilitic lesions in bones or 
V iscera Perhaps the signs of an old interstitial keratitis provide 
the indication of congenital syphilis most commonly encountered 
The mortality of congenital neuro syphibtic infants is lugh, and 
hence the majority do not live long enough to develop tabes or 
dementia paralytica It is said that some go per cent of congenital 
sj'philitic infants show a positive W R ip the cerebrospinal fluid 
but only a small proportion of these later develop clinical signs of 
neuro sj'philis 

Syphilitic meningitis may occur in infancy, usually as an in 
sidiousiy developing and chrome affection The customary signs 
of a leptomeningitis are present and hydrocephalus may ensue, 
with secondarj optic atrophy, bhndness, and dementia Unless 
treated very early and energetically recovery is rare Hjdro 
cephalus maj be the first indication C)f this process, and the 
development of this in an infant should always give rise to a 
suspicion of congenital syphilis Cerebral vascular lesions (throm 
bosis) may also occur during infancy 
More commonly encountered than th^se manifestations of in 
hented sj philis isjuientle dementia paralytica (juvenile or congenital 
paresis) Slowly progressive mental deterioration is the striking 
clinical feature, with slurnng articulation tremor, and pupil 
changes as m the acquned type The blood and cerebrospinal 
fluid reactions are those characteristic for dementia paralj’tica 



SYPHILIS OF THE NERVOUS SYSTEM 177 

Optic atrophy is not uncommon. Pyrexial therapy modifies the 
course of the malady, but rarely so markedly as m the acquired 
disease of adults. Juvenile tabes dorsalis and tabo-paresis are 
relatively rarely seen. Optic atrophy is common, but on the whole 
the malady tends to run a slow and quiet course ; that is to say, 
lightning pains, visceral crises, and trophic lesions in skin, bones, 
and joints are uncommon. 

Congenital neuro-syphilis may be asymptomatic, the patient 
being healthy but showing signs of syphilis in blood and cerebro- 
spinal fluid. 

Other manifestations of congenital ncuro-syphilis are deafness, 
epileptiform fits, and choroido-retinitis. For all these treatment 
follows the same general lines as in the acquired disease. 
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DISSEMINATED SCLEROSIS (MUI/TIPLE SCLEROSIS) 

D ISSF^riNATED sclerosis is a discisc developing m earlj 
udult life m other\\ise healthy individuals and eliaracter 
izcd by a fluctuating course that is “ punctuated ” at 
irregular intcr\als by acute exacerbations wth intervening periods 
of impro\ cment and quiescence Its dc% clopmcnt may extend over 
manj j cars and it ultimately becomes completely disabling in the 
majority of cases The lesions xmderljang this cliaractcristic 
sequence of c\ents arc multiple inflammatory foci disseminated 
irrcgulnrlj tliroughout the cerebrospinal axis and occurring m 
successi\c crops over a period of jears It is one of the commonest 
of all chronic organic nervous affections in these islands and m 
Western Europe 

Aetiology. — The onset m most cases is during the third decade 
of life, but occasional cases ansc during late adolescence and m 
middle age Women are more frequently affected than men in 
the proportion of 3 to 2 The molad> is found m persons of widel> 
\ arj mg occupations and m all strata of society 
Pathology — The pathological process is essentially a focal 
dcmyelmation and the appearance and distnbution of the lesions 
suggest that some mj elm destroying agent is present m them 
Whether this agent is of organismal origin, or is an enzyme or 
other chemical substance, is unknown and nothing is known of 
its mode of access to the ncr\ ous system ^Ve know of no virus 
that acts upon white matter and the maladj does not behave like 
any known infection 

The characters of the lesions are that they are sharply defined 
(Fig 2C) as tliough cut out with a punch, thej are irregular m 
form and v arj w idelj in size thej do not destroy the axis cj finders 
but strip their mjelin sheaths them leaving them deformed 
as they pass through the focus A secondary gliosis develops m 
old foci, and m fresh lesions there is some penv ascular mfiltration 
They are found most thickly in the brain beneath the ven 
tricles, where the w hite and grey matter of the cerebral cortex meet, 
round small blood vessels in the optic chiasma and scattered 
throughout the spinal cord (see page 58) 

Sjnnptoms — ^The fluctualmg course and diverse symptomatology 

1T8 
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of disseminated sclerosis make it difficult to give a clear or concise 
clinical description *01 the malady, yet in fact these features are of 
the very essence of the clinical picture and lend the malady its 
striking individuality. It cannot always be safely recognized 
by its physical signs alone but, as has already been emphasized, 
by its behaviour in time ; that is, by the sequence of events which 
have led to the condition found on 
examination. 

A common though not invariable 
sequence of events in its evolution is 
as follows. A healthy young adult, 
more often a woman than a man, sud- 
denly develops a mistiness of vision 
in one eye. This may be painless or 
accompanied by some aching in the 
globe on pressure or on lateral de- 
viation of the eyes. It does not 
amount to blindness, but to a 
blurring of vision rendering the 
affected eye useless. This persists 
for a period varying from a few 
days to two or three weeks when 
it clears up. It often happens that 
the patient has not sought medical 
advice, but when she does so there 
is alw'ays the probability that a diagnosis of retrobulbar neuritis from 
sinus infection is made. Ophthalmoscopic examination is usually 
negative and a central scotoma is found. 

Following the recovery from this disturbance the patient may 
remain apparently healthy and symptom-free for a period varying 
from a few months to fifteen or more years when the malady again 
manifests its presence, perhaps by a similar affection of the other 
eye, or by symptoms indicative of a lesion of the spinal cord. Yet 
another possibility is that a sbort-hved diplopia without visible 
squint may be the symptom complained of. 

At any rate, sooner or later, spinal cord symptoms do develop, 
and commonly very insidiously. 

The subject begins to complain of unduly ready fatigue in one 
or both legs on exertion. By the end of the morning’s work the 
housewife finds one leg “ heavy,** and inclined to drag. After a 
rest it feels stronger but soon tires again. In time she notices that 
this dragging W’ears out the toe of the shoe on the affected foot. 
Some subjective numbness is, usually experienced in the leg, and 
not unnaturally continued use of a weak limb tends to make it 
ache. The patient therefore persuades herself that she has rheu- 
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matism or neuritis or fiat foot, she seeks mediuil adviee, proffers 
her own diagnosis, runs consideribic risk of having it accepted, and 
IS gi\ cn a foot support, a tonic, or some form of electro thcrapj or 
“ raj ” treatment As the montlis pass the disability increases, 
may spread to the other leg, and one or both arms ore noticed 
to be unsteady and clumsy A little precipitancy of micturition 
des clops Finally, after sonic mild intcrcurrent illness or a con 
fmcment she gets up to find herself alarmingly w cak and unsteady 
on her feet , she is at last nielhodically examined and the signs of 
an organic nen oiis affection arc detected If m the course of this 
examination it is found that she has ny stagmus, mtcntion tremor, 
and scanning speech — and this is the case only exceptionally — a 
diagnosis of disseminated sclerosis is made, but if this uncommon 
early sy mptom complex is absent, the malady may escape recogni 
tion Her blood W R and her cerebrospinal fluid mil be examined, 
with wholly nogatise results, and thus by a tedious process of cx 
elusion a diagnosis that should ha\ e leapt to the eye at first is finally 
made — often some two or Uirce years after the onset of symptoms 
At tlus period m the csolution of the disease the followang signs 
are commonly found If there has been n retrobulbar neuritis m 
the past there mil be temporal pallor of the optic disc or discs, 
but Msual acuity may be quite or almost normal Usually tlie 
cranial ncr\es show no abnormality of function, but sometimes 
when ordinary tests re\cal no nystagmus the fundus of the eye 
IS seen through the ophthalmoscope to be m constant fine 
and rapid nystagmus More often ^an not exanunntion of the 
upper limbs re\eals no abnormality other than a marked increase 
in the tendon jerks The abdominal reflexes are absent The 
knee and ankle jerks are exaggerated and there may be ankle 
clonus on one or both sides The plantar responses on both sides 
are of the extensor type Tliere is no impairment of Cutaneous 
sensibility, but there will almost certainly be loss of vibration 
sensation at the malleoli and possibly some impairment of pos 
tural sensibility in the toes * In early cases there ma\ be little 
or no weakness evident on examination, but if the patient be 
made to take a walk and re examined some paresis may be 
detected This makes its first appearance in the movement of 
dorsiflexion of the foot, then m flexion movements, and not in 
plantarflexion or extension of the leg until there is v ery evident 
vieakness on walking The gait will vary in character according 
to whether there is postural sensory loss m the legs, or mv olvement 

* The perception of the vibrationsof a tuniag fork la a mode of scnabihty Uie im 
poises undorlymg which travel up m the uncrossed sensory path in tl e posterior 
columns It is tested by placing the foot of a Mbratmg fork (C 128) on tlie malleob 
or other bony points 
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of the cerebellar mechanisms In many eases there is a simple 
paresis, which o^vlng to the predominant weakness of dorsiflexion 
shows itself by a tendency of the foot to drag, and by an inability of 
the patient to lift the front of the foot or feet « hen asked to walk on 
her heels In other cases there may be a slight measure of ataxy 
with Rombergism Perhaps most characteristic is the gait of the 
patient m whom there is weakness, and both sensory and cerebellar 
defects This gait has a charactenstic tottery, stiff appearance 
and the patient holds her hands and arms out so as to be ready to 
grasp at the furniture when she feels herself reeling or about to fall 
In short, the essential objective signs in the initial stage of the 
malady comprise some or all of the following pallor of the temporal 
half of one or both optic discs, increased arm jerks, loss of abdommal 
reflexes, increased knee and ankle jerks with or without clonus, 
extensor plantar responses, loss of vibration sense at the ankles 
These signs, especially if there be a history of fluctuations in the 
course of the illness, occumng in an othennse healthy young adult 
are almost invariably the expression of disseminated sclerosis 
In other cases the onset is more acute Numbness and tingling 
develop m one or more limbs, associated with the fairly rapid 
development of weakness in them These symptoms may be 
heralded by an attack of giddiness and vomiting lasting for several 
dajs, during the course of which the symptoms mentioned above 
make their appearance In these circumstances, recover> is also 
apt to be rapid, and withm two or three weeks of onset, even if 
some paraesthesiae stiU remain, normal power may have been 
regained and the reflexes may have returned to normal It is in 
such cases, not S) stematically examined while organic signs are still 
present, that a diagnosis of hysterical disability is apt to be made 
Occasionally the first lesions de\eIop m the dorsal columns of 
the spinal cord, on one or on both sides 'When this is the case 
sensory ataxy (page 3C) is the striking initial symptom Some 
times a single upper hrab may thus develop ataxy There is no 
weakness, but all movements of the arm and fingers are clumsy, 
and the patient describes the limb as ' useless ” There is gross 
error of projection m the finger nose test with the ej es closed and 
objects held m the hand cannot be identified or their shape and 
size appreciated 

This state of affairs may be associated with signs of an upper 
motor neurone lesion in the lower limbs, but is known to occur bj 
itself Recover}, complete or almost so, witbm a few weeks is the 
rule when the malady makes its first appearance m this waj 

Other cases are known in which the limbs of one side become 
weak, and this picture has been spoken of as representing a “ hemi 
plegic type ” of disseminated sclerosis, but this is a misleading terra 
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‘Since the reflexes {especially the plantar responses) are always ab 
normal on both sides and usually the limbs regarded by the patient 
ns normal will show some degree of paresis upon systematic 
examination 

In >ct other patients, symptoms of cerebellar ataxy dominate 
the clinical picture from the outset There is nystagmus, scanning 
speech the feature of uhich is that each syllable of a ^\ord tends 
to be articulated slowly and deliberately as though it 'were a 
separate word This defect is well seen ^\hen the patient is asUd 
to pronounce such ^vo^ds as " constabulary,” and the like Signs 
of upper motor neurone lesion usually accompany these \anous 
signs, while intention tremor and unsteadiness of gait are marked 

Another \ ariant is the slowly progressive spastic paresis of the 
legs, without cutaneous sensory loss, but with vibration loss and 
increased arm ]crks 

In all clinical variants there may be recurrent diplopia usually 
transient and without visible squint From time to time there is 
precipitancy of micturition with occasional slight incontinence 
The emotional tone is usually altered, the patient being euphoric 
seeming to ha\e little insight into the gravity of her condition 
and sometimes prone to attacks of unduly facile laughter This 
prc\ ailing mood is not, of course, seen in all patients 

Retrobulbar neuritis is not constont, nor invariably the initial 
symptom 

Coarse and Prognosis —It is simple to generalize, for the malady, 
despite its wide fluctuations, tends to progress and ultimately to 
become completely disabhng The patient usually ends wnth para 
plegia in flexion incontinence, tremor of the hands, ny stagmus, and 
scanning speech Yet nothing can be more difficult than to fore 
cast the future of the individual case when tlus is seen at the outset 
of the illness, and the general tendency is to be far too gloomy m 
discussing the situation with the patient’s relatives ^Vhen an 
apparently healthy young adult develops a retrobulbar neuritis 
it is highly probable that disseminated sclerosis is in question, yet 
no one can say with any measure of accuracy how many weeks, 
months, or even years may pass before any fresh manifestations of 
the disease will appear, or even if they do appear, how many y ears 
will pass before grave disability will ensue It is true that the 
period of freedom is more Lkely to be one of months than of y ears 
but there is no certainty on this point The difficulties wluch arise 
from this cause when discussing the situation with patient and 
relatives will be discussed under the subject of treatment 

Once a measure of residual weakness is established, though there 
stiU remains the possibility of later disappearance of signs, the 
balance of probability is that some disability will persist, and that 
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only a carefully restricted life will, for the time, check further 
deterioration \\Tien cerebellar symptoms are early and prominent 
no improvement can be looked for, and the same holds true of the 
sloTvly progressi\ e non remitting case The full evolution of the 
malady may take many years, and the later in life the disease 
appears the more likely is it to run a mild course In most cases 
final disablement is not reached earlier than ten to fifteen years 
from the initial manifestations Permanent cure or reco\ery is 
probably unknoivn, but a few cases undergo arrest short of com 
plete disability, reach old age and die from other causes 

Diagnosis — As has already been implied disseminated sclerosis 
should be recognized by what it is, and not by a routine process of 
exclusion in the course of which many unnecessary biochemical and 
serological investigations and much expensive and equally futile 
radiography are indulged in Its age of incidence, its characteristic 
behaviour and its not less characteristic constellation of early 
objective signs, give it an individuality facilitating recognition m 
all but anomalous cases Charcot’s triad of nystagmus, intention 
tremor and scanning speech which is stiU commonly regarded as an 
early and constant feature of disseminated sclerosis, though Charcot 
explicitly described it as inconstant and late in appearance, is not a 
criterion upon which reliance should be placed The appearance 
of umlatcral retrobulbar neuritis m a healthy young adult is more 
commonly due to disseminated sclerosis than to any other cause, 
and sinus infection is rarely if ever responsible for this lesion 
IVhile vision is still blurred ophthalmoscopic examination is com 
monly negative, though rarely slight oedema of the optic disc may 
be seen The residual temporal pallor does not develop for some 
two or three months after the invariable restoration of vision 

Treatment — Few maladies of the nervous system fiH the doctor 
Avith a more humihating sense of helplessness than this There is no 
form of medication that has any certain influence upon the course 
of the malady, though its variable behaviour and its tendency to 
temporary remission have in the hands of those not familiar with 
it led to many unfounded claims for various remedies These 
include protein shock therapy, pj rexial therapy, liver therapy, and 
the administration of various arsenical compounds Arsenic is 
undoubtedly a useful tonic, but that it has onj specific influence 
upon disseminated sclerosis can no longer be maintained Recently 
quinine hydrochloride has come into use, a form of treatment 
based upon the belief that the serum of patients v ith disseminated 
sclerosis contains an excess of lipase, that such a lipase may be 
responsible for the demj clmation which is the essential pathological 
process, and upon the fact that quinine inhibits the activity of 
lipases Yet doubt has been cast upon the presence of this lipase 
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excess in the serum, and it is becoming clear tluit in quinine e have 
no specific remedy In short, medication offers nothing certain 
Of pyrexial therapy we ma> say that it is not free from tlie danger 
of provoking an exacerbation— a result that can surprise no one 
VI ho recalls that an intcrcurrcnt febrile illness often has the same 
sequel There is no objection to the use of arsenic or of quinine, 
the latter cither ns the hj drochloridc in doses of 5 grams twice 
daily, or as a course of 12 weeklj injections of lodo bismuthate of 
quinine 

One oral method of arsenic administration is to give gradually 
increasing doses, beginning with 8 mimms of liquor nrsenicahs 
thrice daily, and adding a further minim to each dose on every 
third day until a total dose of 8 minims thnee daily is given Once 
this level is attained, the dose is dropped to the original level again 
and the process repeated Not every subject wall tolerate this and 
the common initial syouptoms of intolerance arc looseness of the 
bowels with some griping pnm Even when well tolerated, this 
method should not be too long continued, and‘it is best to pre- 
scribe It for nltomatc months over a period of slx to twelve 
months 

The value of massage and active exercises for the spastic and 
paretic limbs is discussed m a subsequent chapter on treatment 
Perhaps the most important measure, though one often quite 
impracticable, is to secure the patient from fatigue due to exertion 
Ovonrork and fatigue arc manifest and constant enemies to the 
subject of disseminated sclerosis So also are mtercurrent illnesses, 
injuries, surgical interventions, and the artificial termination of 
pregnancy designed to avert the exacerbation of symptoms that 
may follow delivery at full term Pregnancy is not invariably 
deleterious to the course of events, and would probably be even 
less often so were the patient more carefully guarded from fatigue 
during pregnancy, given longer rest during the puerpenum and 
afterv\ards, and not allowed to nurse her child Yet it must be 
admitted that the malady may first coine to notice after a con 
finement or may take a fresh lease of activity m these circumstances 
There is, how ev er, no evidence that the termmation of pregnancy 
in the third month averts these consequences 

Perhaps the most difficult problem arises wlien a y oung person 
on the verge of matrimony develops a uinlateral retrobulbar new 
itis In V lew of what has been said of the uncertainty of the future, 
and of the possibility of a long period of normal health, the greatest 
prudence should be observed in giving a prognosis, and this should 
be conveyed to a responsible relative and not to the patient To 
cloud with gloomy apprehensions the lift of a young subject who 
may yet have sev eral years of normal health to come is to assume 
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a responsibility that calls for careful thought, and something higher 
than a purely materialist \iew of life 

Other Demyemnating Diseases 

Disseminated sclerosis is not the only affection of the nervous 
sy stem in which the essential pathological process is demyelmation, 
though it IS the only one encountered with any frequency We 
have already seen (page 152) that post infective encephalitis is 
an acute demyelmating disease that does not vary with the par 
ticular exanthem with which it may be associated Apart from 
the exanthemata we may see an scute disseminated encephalo 
myelitis with demyelmation as its pathological basis and a 
clinical picture and course like those of an acute dissemmated 
sclerosis, though its relationship to the latter disease is not yet 
fully understood In addition we may see the combination of 
bilateral retrobulbar neuritis, leading sometimes to permanent 
blindness, and of acute myelitis m which, again, the pathological 
process is a demyelmation The retrobulbar neuritis may precede 
the myelitis by a variable period, or alternatively the order of 
appearance of these two elements in the disease may be reversed 
This symdrome goes by the name of neuromyehUs opUca, and 
is to be distinguished from dissemmated sclerosis by the simul- 
taneous appearance of retrobulbar neuritis in both eyes, by 
the total and sometimes permanent blindness that may ensue, 
and by the se\enty and sometimes rapidly fatal nature of the 
myelitis Finally, there is a comparatively rare disease of the 
brain m which a massive demyelmation develops bilaterally, usually 
in the occipital lobes, and extends forwards throughout the cerebral 
hemispheres It is a malady of childhood, is known as encephahtis 
penaxxahs, and shows itself by bUndness, progressive spastic 
paraljsis, epileptiform fits and dementia It runs an acute or 
subacute course to a fatal ending 

Nothing IS knoira of the causation of any of these affections, 
and there is no specific treatment for them 



CHAPTER X 


PARALYSIS AGITANS (PARKINSON’S DISEASE) 

I N 1817 James Parkmson, a London doctor, first described the 
malady ^>hleh has since borne his name ns consisting m “in 
voluntary tremulous motion, with lessened muscular poiver, in 
parts not in action and e\cn when supported, \Mth a propensity 
to bend the trunk fonvards, and to pass from a walking to a 
running pace, the senses and intellects being tminjurcd ” It 
>\ould be impossible to convey a clearer picture of the chnical 
features of paralysis agitans m so few words, and it remains but to 
saj that it IS a ^ cry slouly progressive affection of the degenerative 
period of life 

Aeholog?,— Nothing is known of the factors leading to the 
de^clopment of paraljsis agitans, but it is probable that it re* 
presents a local incidence m the brain of what is essentially a 
senile degeneration It usually makes its appearance in the sixth 
and seaenth decades of life, and on the whole more commonlj m 
men than in women 

As m the case of other nervous affections of unknowm origin, 
injury has been ina oked as a precipitating cause and the sequence 
of injury and paralysis agitans has been seaeral times recorded, 
but that this represents anything more than comcidence cannot be 
maintained on the e\ndence a\ ailable 

A climcal picture closely resembling that to be described may 
follow the inflammatory lesions of epidemic encephalitis and less 
rarelj those of vascular degeneration and of neuro sj phihs, so that 
it IS probable that paralysis agitans owes its chnical mdividuahtj 
rather to the situation of the disease process than to its nature 
Nevertheless, true paralysis agitans is a common malady, can be 
distinguished from these rarer symptomatic v aneties by cfimcaf 
examination, and therefore it is entitled to be considered in a 
category bj itself 

Pathology — There is not jet universal agreement about the 
essential lesion of paralysis agitans, and it may be recalled that a 
generation ago it was classed with the " functional ” diseases on 
this account Unquestionably, however, there are alwajs degenera 
tiv e changes of a senile order m the cells and fibre toacts of the 
corpus striatum and substantia nigta There is considerable loss 
180 
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of ganglion cells m the affected area and many of those remaining 
are altered There may also be visible m sections minute holes 
surroundmg blood vessels, as though necrotic tissue had fallen out 
Generalized or e\en local cerebral atheromatous changes are not 
characteristic of the disease, and this absence is associated with 
certam negative features m the chnical picture to which reference 
will be made 

Symptoms. — The onset of the malady is insidious and one or two 
years may pass before the patient himself or even his relatives 
anake to the fact that he is becoming slowly disabled This 
delayed recognition is the more likely when tremor is not an initial 
symptom, and at this point we break off the task of description to 
emphasize that, broadly speaking, there are two clinical types of 
paralj sis agitans • a t}Tje in which muscular rigidity is the first 
and throughout the prominent symptom, tremor being inconstant 
and ne^er troublesome, and a type m which tremor is the initial 
symptom and remains the obvious and disabling one throughout 
the illness A less common form is that m which tremor is alisent 
throughout 

The elderly man in whom the malady is developing is almost 
mvanably in good general health, his arteries are soft and his 
blood pressure normal for his age Hyperpiesis is excessively rare 
in the subjects of paralysis agitans who do not succumb to cerebral 
haemorrhage or thrombosis 

Almost imperceptibly the natural mobility of facial expression 
wanes, the patient’s face becomes a little “ set,*‘ then more defin« 
'tely “wooden” He becomes somewhat slower in all his move- 
ments Gradually the charactenstic Parkinsonian ngiditj which 
has been described in the introductory chapter takes possession of 
his limb and trunk musculature, first on one side, then a year or 
so later on the other The arm on the affected side ceases to swing 
as he walks He may or may not notice this himself, but those 
patients who do discover it will say, on being questioned, that the 
arm won’t swing “ unless I sinng it deliberately,” adding that “ it 
stops sw inging directly I forget it ” 

The affect^ leg begins to feel heavy to the patient and won’t 
clear the ground readily m walking unless — as with the arm — the 
subject deliberately lifts it In the majority of patients inter- 
mittent tremor then makes its appearance, not when the limb is 
actually in motion but when the patient is holding up his new spaper 
to read, or w hen the arm is inadequately or uncomfortably supported 
as he sits in a chair The tremor is usually a fine rhj thniic mo\ e- 
ment of a rate of from 2 to 5 per second, and may appear in thumb 
and index finger (“ pill rolling moiement ”) or at the irast. The 
leg also, when inadequatelj supported, later begins to shake in the 
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same way Fatigue, emotional disturbance, physical discomfort 
or pam, or the knowledge that his tremor is being looked at will 
aggravate the shaking 

\Vithin two or three years the presence of the maladj is plainly 
written on the patient for the close observer to see, yet at this 
stage non recognition or erroneous diagnosis is common enough 
The onset being umlateral, and a sense of weakness m the affected 
limbs being quite commonly complained of, a diagnosis of pro 
grcssive hemiplegia may be made, and the notion of slowly dc\ elop 
ing hemiplegia begets that of intmcninial tumour, with results 
that may place the patient m great hazard 

During this developing period of the malady the clinical picture 
IS made up of such relatively slight deviations from tlic normal 
that routine examination maj, save m careful hands, fail to 
reveal its presence Yet if the patient lias been observed ns he 
approaches the examiner, his face, stance and gait noted, the 
picture leaps to the eye In no chronic malady of the nervous 
system is this preliminary inspection a more important and essential 
featxue of the general examination Many cases both of true 
paralysis agitans and of post encephalitic Parkinsonism are missed 
for the want of it 

Examination reveals a greater or less degree of fixity of ex* 
pression, the power of emotional expression is there, but requires 
greater stimulus to evoke it, and the smile when it comes dawns 
slowly, spreads, and tlien fades as slowly The general attitude 
IS a stooping one, the arms arc held closely adducted to the sides, 
with the elbows slightly flexed and the fingers adducted {“mam 
d’accouchcur ”) The arms may tremble in the manner described 
as the patient stands In more advanced cases the lower jaw 
may also show tremor, and sometimes there is a fine to and fro 
tremor of the head The muscles of the arm on passiv e mov ement 
show a lead pipe and sometimes a cog wheel rigidity and the legs 
a similar state 'IVhile there is no severe paralj sis it is clear that 
muscidar power is somewhat lessened Slovements carried out to 
order are slow and restneted m range, and when thej are complex 
the> may cease m mid course and require a fresh eflort to restart 
them Getting up out of a chair is difficult and the patient may sub 
side again into it several times before, with a greater effort, he 
finally heaves himself into the erect position \Vhen standing he has 
a curious difficulty m looking round and tends to turn hts whole 
body in a succession of little steps so as to face the desired direction 
Turning over in bed is equallv arduous, and such movements as 
doing up a tie or buttons, brushing the hair or doffing the coat may 
be almost impossible without help They ultimately do become 
impossible 



PARALYSIS AGITANS 189 

The tendon jerks are normal, save perhaps for a measure of brisk- 
ness, the abdominal reflexes are brisk and rapid and the plantar 
responses are flexor 

Achmg pain in the shoulder and arras may be complained of, 
and also painful flexion cramps m the toes Many patients become 
so restless that thej cannot sit long and ha\ e to change position, 
or to be moved into a fresh posture when disability is extreme The 
voice tends to lose its natural inflexions and to become weak and 
monotonous Mental alertness remains unimpaired for many years, 
but finally it loses its edge and sustamed thought or conversation 
becomes difficult, but the fixity of the patient’s face is apt to convey 
a quite false impression of mental hebetude 5Iany cases show a 
tendency to break into a trot when they walk, or, when they look 
up, to step backwards uncontrollably 

This process develops slowly over many years, and the patient 
who IS well looked after and avoids mtercurrent illness may Ii\e 
for twenty years, though in the later period of this his rigidity 
totally immobilizes him and renders him unable to perform the 
slightest purposive action for himself 

The final stage of failing health is commonly ushered m by 
a progressive loss of weight, the patient takes to his bed, to 
succumb ultimately to some infection of the respiratory tract 
Before this happens he may from rigidity have become almost if 
notwhollj inarticulate 

Commonly the ordinary degenerative tissue changes seem m 
abeyance The blood pressure does not reach abnormal levels, 
and many a patient with paralysis agitans has outlived his 
generation 

IVhat has so for been stated applies especially to those cases in 
whom rigidity is a prominent feature, and m whom tremor is but 
intermittent, or even absent throughout In other cases the malady 
begins with tremor and this becomes m course of time virtually 
continuous sav e when the patient is asleep There is always some 
rigidity m paralysis agitans, but the less marked this is the coarser 
IS the tremor The severely tremulous patient does not survive for 
so long as the predommantly rigid one The cerebrospmal fluid 
presents no abnormahty in this malady 

Diagnosis — ^Little remains to be said on this matter The features 
which distinguish post encephalitic Parkinsonism from true de 
generative paralysis agitans have already been described It is 
important to bear m mind that the onset may be unilateral Senile 
tremor may develop in elderly subjects, but is not accompanied 
by rigidity and does not run the characteristic course described 
Ajtcno sclerotic muscular rigidity may be distinguished by its 
association with the signs of cerebral or general arterio sclerosis. 
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by the shuflling gait and the dementia and by the final development 
of gross cerebral vascular lesions Tremor does not occiu- 
Prognosis — Paralysis agitans is a slov\ ly progressive disease, vi ith 
no remissions or rccov erics, yet it may not end life for many j ears 
Treatment — Paralj sis agitans being progressiv e, all that can be 
hoped for from treatment is the alleviation of sjmptoms In its 
initial stage, and sometimes for two or more years, it produces 
relatively little disability Of course the measure of this must 
depend upon the patient’s occupation for example, a musician 
or skilled craftsman will very soon lose his technical skill Mhen 
It IS possible for the patient to continue at his work he should be 
encouraged to do so Mhen rendered idle the patient is very 
prone to depression and for this reason also he should be kept 
usefully occupied, as long as this proves practicable Even when 
the daj of final retirement from regular work arrives it is im 
portant to prev ent the patient from retiring to lus house and nev er 
emerging from it Man> subjects with paralysis agitans, especially 
the more tremulous cases, become sensitive to the notice they 
attract and tend to become sunk m a life of despondent inactivitj 
Thej should therefore be encouraged to take moderate exercise and 
to occupj themselv es according to their taste and capacity 
\\ hilo the drugs of the atropine group mo) appreciablj diminish 
rigiditj and thus render the patient more mobile, thej are less 
effective in the case of tremor Perhaps the most uscfifi is stra 
monuim which mav be given m increasing doses of the tincture 
{ni^5 increasing to n^OO as tolerance is established), or as Pil Ext 
Stramonium (U S P ) 0 0625 gram from 2 to C daih Iljoscine 
hjdrohromide in doses of from 1/200 to 1/100 may also be tried, 
from twice to thnee dailj Better results may be obtained by 
combining one of these with benzedrine (amphetamine) sulphate 
m doses of from 5 to 10 or 15 nigms The range of tolerance of 
the last named vanes greatly from subject to subject, and it is 
important to adjust the dosage with that of the stramomum or 
hjoscine Sometimes it is best to give the benzedrine m small 
doses (half a tablet, i e 2 5 mgms ) liourly or two hourlj up to the 
afternoon Doses given later m the day ma> interfere with sleep 
A method of intramuscular injection of benzedrine sulphate in 
gelatin saline solution has been recommended in America, so as to 
produce a longer lasting and more slov\lj acting result, but this 
method is not at present readily available Apart from regular 
medication, it is often most useful to use these drugs whenever 
circumstances require some special effort from the patient — as for 
-a meeting social or business gathenng 

The claim that vitamin B, is of value has proved unfounded 
Massage to the limbs affords some relief, especially m cold 
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weather, but jf this is to exert its maximal effect it should be 
given to the patient m his home The exertion and ordeal of 
attendances at clinics for this purpose are often found to be ex- 
hausting For those patients who are restless or sleepless small 
regular doses of phenylbarbitone (gr to | twice or ttoce daily) 
are more useful than the bromides If this be not adequate to 
deal with insomnia, there should be no hesitation m giving larger 
doses of a barbiturate Electrotherapy has no place in this malad> . 
In the final stages of profound immobihty the patient can do nothing 
for himself and then requires nursing care 



CIL\l*TEIl XI 


RHEUMATIC CHOREA (SYDENHAM’S CHOREA) 

C HOREA IS an affection of the brain associated '\ith rhcu 
matic infection and characterized by irregular involuntarj 
movements, b> inco ordination of \oluntary mo\ements, and 
b} a V ar} ing degree of musetdar iteakness and of mental disturb- 
ance It occurs chiefly m > oung persons and is of limited duration 
but subject to repeated relapses 

Aetiology. — Acute rheumatism and chorea are manifestations 
of a common pathogenic agent, and the subject of chorea very 
common!} presents other rheumatic signs and sj^mptoms , for 
example, rheumatic nodules, rheumatic endocarditis, recurrent 
sore throats, cr> thema, or purpura These a anous disorders may 
precede the first attack of chorea, or thej may accompany it 
Signs of endocarditis are more common m second and subsequent 
than m first attacks of chorea 

The age period of maximum incidence is between fi\c and fifteen 
}cars , girls arc more ltablcthanbo>s, and in adults it is encountered 
chiefly m association %Mth pregnancy when it may assume its most 
severe and grave form 

Pathology — Of its morbid anatom} strangel} little is known 
but the cbnical features of the illness indicate that the pathological 
process is in all probability in the cerebral cortex, and the nerve 
cells of the cortex in fatal cases show some degree of chromato 
1} SIS In view of the fact that the symptoms arc imtativ e rather 
than mdicatii e of a destrucliv e process, the absence of gross micro 
scopical clianges is perhaps not surprising 

Symptoms — ^The mother who, unfamihar with chorea, brings 
her child for advice in a first attack of the malad} , usuall} opens 
her story with the statement that the child “ can’t keep stiH 
Enquiry then ebcits that for a week or two before definite move 
ments were noticed the child has become somewhat fretful and 
excitable, eating badly and easil} prone to tears and inclined to be 
restless and sleepless at night By day she fidgets when not 
actively occupied, while at table she dashes at ” her spoon and 
fork and cup, is apt to drop things suddenly and to be clum^ 
As she moves m the house she kicks the funuture with her feet 
She IS seen to gnmace 
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In past history probably one or more of the rheumatic mani- 
festations already enumerated will have been noticed On ex 
ammation the patient is seen to make mvoluntarj movements which 
are irregular in form, incidence and rhythm They are sudden and 
short hv ed and consist in jerky movements of ele\ ation of a 
shoulder, rotation of an arm, pronation supination movements of 
the forearm, flexion and extension movements of wnst and fingers 
There may be sudden jerky rotations of the head, or asymmetrical 
movements of the facial musculature Articulation may be 
affected, and if the trunk muscles are involved there are quick 
movements of lateral flexion and rotation of the spine In move- 
ments of the hands and arms made to order it is seen that these 
involuntarj movements are superimposed upon the voluntary, 
rendeiing the latter inco-ordmate, sometimes cutting them short, 
sometimes prolonging or diverting them from their intended 
purpose 

Thus the hand grasping an object maj be suddenly and prema- 
turely relaxed, alloinng the latter to drop If the patient be asked to 
grasp the examiner’s Imnd firmly an irregular waxing and waning of 
the muscular contraction can always and easily be felt, even in mild 
cases a hen the grasp appears to the eye to be smooth and evenly 
sustained Adventitious involuntary movements may move the 
entire arm as the grasp is being performed The legs, which have 
a relatively limited repertoire of normal movements, show these 
disorders less markedly, but irregular mov'ements of feet and toes 
occur, and as the child walks the gait is clumsy. 

If the arms be held vertically above the head, the wrists go 
irregularly into flexion and extension movements, a phenomenon 
which IS conspicuous m unilateral cases by contrast with the 
immobility of the normal arm There may also be a marked 
pronation of the forearm 

Muscular force is characteristically diminished, though rn 
varying degree in different cases In some weakness dominates 
the clinical picture, mvoluntary movements being relativ ely 
Slight. These a’lsturhances may he asymmetneahy a^sfnhutetf m 
the two halves of the body, or they may be almost completely 
umlateral, though the face is never unilaterally involved Ocular 
movements tend to escape completely Gowers, whose clinical 
observations could always be imphcitlj relied upon, stated that 
he had seen transient diplopia in severe cases from choreiform 
movements of the eyes, but they must be excessively rare The 
immumty that ocular movements enjoy in states of generalized 
motor disorder is quite remarkable and they seem to be a law unto 
themselves Thus, they escape the tremor and slowness of move 
ment typical of paralysis agitans, and the mobile spasm of athetosis 
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niul c\cij in cerebellar atax\, mstagmiis is sometimes lacking It 
IS interesting to recall m this connection that ocular movements 
have a separate topographical representation in the cerebral cortex 
anterior to the so called motor cortex 

The limb muscles arc hjpotonic, the tendon jerks are sometimes 
diminished, cspcciallj m the eases m which weakness rather than 
involuntarj movement predominates The so called tome or pro 
longed knee jerk of chorea obtains quite undue notice m accounts of 
this maladj. It owes its occasional appearance to the coincidence 
in time of the knee jerk and a superimposed choreiform jerk of the 
knee extensors Free from this complication the choreic knee jerk 
IS tjpicallj short lived and pendular The plantar responses are 
normal 'Ihcre is no sensorj loss 

In the more severe cases of chorea the mvoluntarj movements 
may be incessant and of great violence, rendering all voluntary 
mov ements impossible of useful performance, and leading to grave 
and even fatal exliaustion 

Ihe last issue, extremely rare m children, may be encountered 
m the chorea of pregnancy In most eases there is some-degree of 
emotional instability, but m a few there is grave mental disorder, 
restlessness, confusion, even maniacal excitement, with associated 
dementia, and incontinence of urine and faeces 
Course and Prognosis — Chorea runs a fairly constant course in 
most instances, developing to its maximum over a period of about 
two weeks remaining tlicrc for a comparable time and then reced 
mg to end in recovery about ten weeks from the onset In a few 
eases it docs not completely subside and flares up again in a few 
weeks or montlis or recurrence may develop some months after an 
apparently complete recovery In severe cases the pulse rate is 
raised, there may be cardiac murmurs, haemic or associated with 
endocarditis and mitral lesions A slight fev er may be present until 
improvement sets in It is after relapses that permanent cardiac 
damage is most often found Fatal eases m children are rare indeed 
Diagnosis — For practical purposes we may say that the only 
condition likely to be confused with chorea is the neurosis of 
multiple tics, or habit spasm It may be admitted tliat occasion 
ally , to inspection the mv oluntarv mov ements of the latter 
affection do closely resemble those of chorea, and tliat this is so the 
not uncommon diagnosis of chorea made m such cases clearly shows 
Careful examination, however, reveals significant points of differ 
ence Facial grimaces are more prominent m tics than m chorea, 
articulatory disturbance is sometimes seen m chorea but not in 
multiple tics Such repetitive movements as blinking, smacking 
of the lips, clicking noises made by the tongue are common w ith 
tics, but are not seen in chorea Slultiple tics may persist for 
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months iindiminished, the predominant mo\ement changing from 
time to time and being replaced by another There is no muscular 
Mcaloiess The child wth tics does not drop things out of his 
hand and his grasp is smoothly and evenly sustained — a useful 
point m differential diagnosis Finally, the indications of rheu- 
matic infection are lacking in children who suffer from tics 

Treatment. — (a) General management of the case — Complete rest 
— physical and mental — is an essential preliminary to all other 
modes of treatment, and this may involve the child’s removal from 
home to hospital or nursing home Even in. the mildest cases, an 
initial period of at least two weeks’ rest in bed is necessary, and 
it IS in these cases that especial care should be taken to keep the 
patient content and quietly interested ^Vhen the child is more 
seriously ill, either from the severity of the movements or from 
associated rheumatic affection of the heart, longer rest in bed and 
more complete quiet are required 

The child should be well clad m woollen night garments so as to 
avoid exposure and chilling from throiring off of bed-clothes If, 
as is commonly the case, the child is poorly nourished and takes 
food badly, care must be taken to give a liberal and nourishing 
dietarj' In the rare cases m which swallowing is diflicult, recourse 
to nasal feeding may be necessary Milk, Benger’s food, glucose 
drinks and good soups should be given if the child is too ill t^o take 
solid food 

When the movements are violent, the sides of the bed or cot 
should be padded, and it may also be necessary to pad the limbs 
with cotton wool and bandages to pre\ent friction and injury 
Sometimes it is necessary to place the mattress on the floor against 
a wall, pillows being arranged to form a soft protection on the free 
side 

'^Vhe^ recoi ery sets in all these restrictions may be progressively 
removed and the child allowed more liberty of \ oluntary movement 
and of recreation 

(b) Medicinal treatment — Aspirin is undoubtedly the drug of 
choice and it is commonly well tolerated by children A child of 
from eight to tw cU e can take 10 grams thrice daily after food, an 
adolescent or adult 35 gram doses thrice or even four times in the 
twentj four-hour period Even more frequent dosage may Le 
necessary If the child be sleepless, bromides may also be guen, 
but sedatives are not a substitute for aspirin, and in the wTiter’s 
CNpenence their use for this purpose is followed by recurrence 
immediately the dosage is diminished or the dnig stopped This 
applies to chloretone, phenylbarbitone, and other sedatn cs These, 
therefore, are useful only when emplojed m conjunction with 
aspirin During con\ alescence cod-IiN er oil and malt may be given, 
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and the ^\riter is old fashioned enough to believe that thej are of 
greater \ alue than pure a itamin preparations 

Unfortunately, m the children of the poorer classes m whom 
chorea is most often seen, it is not aluays possible to secure for the 
patient those conditions of adequate care and nourishment that 
protect against recurrence. 



CHAPTER XII 


INJURIES OF THE BRAIN : CONCUSSION AND CONTUSION 

T he lieavy incidence of head injuries involving more or less 
damage to the brain, and the fact that the treatment of the 
latter is mainly conservative and medical when there is no 
external wound, make a brief account of injuries to the brain a 
necessary chapter m a text book of neurology 

It IS usual to classify brain injuries under the three headings of 
concussion, contusion, and laceration IVhiJe the last of these 
categories is clearly entitled to its own grouping, the distinctions 
between concussion and contusion are largely academic and hav e 
no sure foundation in pathology We still lack a satisfactory 
explanation of the loss of consciousness m concussion, and no 
current hypothesis meets the observ cd facts Thus the view that 
it IS due to a “ compressive anaemia ” resulting from momentary 
lessening of the cranial capacitj when the head is struck fails to 
explain wh> some patients are unconscious for a few minutes only 
and others for hours or days, if the “ compressive ” factor is tran 
sient m all of them, as by definition it is We hav e therefore to 
accept the situation that no clear differences between concussion 
and contusion have been established, and aU we can say is that 
some brain injuries, not involving laceration, are more severe than 
others and lead to longer periods of coma 
Pathology. — In the brain of a person dying shortly after a bram 
injury we find, particularly at the frontal, temporal, and occipital 
poles, cortical bruises extending deeply m wedge shaped areas into 
the subjacent white matter These are most numerous beneath 
the site of injury and in the region of contrecoup Small subarach 
noid haemorrhages overlie these lesions, being largest over the 
contrecoup region There may also be small punctate haemorrhages 
beneath the ventricular walls and m the brain-stem Occasionally, 
hov\ ev er, in a fatal case, no naked eye lesions may be seen There 
IS local oedema in the damaged regions, but not generalized oedema 
Microscopicallj , w e find rupture of axis Imders, necrotic changes 
m nerv e cells, nciiroglial reaction, haemorrhages of v anous sizes, 
small haemorrhagic infarcts, and in cases where long bones have 
been fractured, areas of fat embolism 
In persons who hav e sun iv ed such injuries for long periods, dj mg 
197 
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ultimately of other causes, smalt areas of cortical atrophy at the 
summits of couv olutions are found, with some demj elmation of the 
subjacent ^\hite matter, and traces of bloo<l pigment indicating 
the former presence of bruising Tlius, csen in non fatal cases the 
lesions arc csscntiallj the same as m the rapidl> fatal cases 
Sccondarv glial proliferation and scarring maj ensue upon these 
lesions, ss ith the production of a small traction div crticulum of the 
sentnclc Such an atrophic lesion mas, in a proportion of eases, 
come to be an epileptogenic focus 

Complicating these purch cerebral lesions nc mn^ find subdural 
hnematomn, and, nhen the frontal sinus or cribriform plate is 
fractured, pncumocephnlus and meningitis Occnsionnllv recurrent 
attacks of meningitis folloiv doningc to the sums nails 

Symptomatology. — ^The acute symptoms of head injury fall into 
two groups those of general disturbance of cerebral function and 
those of local structural damage 

(i) Si/mptoms of general cerebral dtslurbance —’The most constant 
and in\ ariable result of a head injury is a disturbance of conscious 
ness This may range from transient dazedness, follow ed bj a brief 
phase of automatism in mild injuries to profound and long lasting 
coma m the most sescrc Between these extremes we find \nrioiis 
grades of unconsciousness of sarvnng duration The return from 
coma to normal consciousness commonly occurs through a sequence 
of stages of incomplete consciousness stupor, excitement or de 
hnum confusion and automatism M hen full consciousness returns 
the patient is fully orientated, but has a period of retrograde 
amnesia dating from a few minutes to an hour or more prior to 
the injury and extending to the final return to normal This 
gap in the stream of consciousness remains as a permanent record 
of the disorder of the conscious cerebral functions tint is, 
those functions by which we are aware of and respond to our 
environment 

The return from coma to normal consciousness by the stages 
enumerated maj be compressed within a period of less than an 
hour, or maj be prolonged over mnnj days, being arresteii at one 
or other stage Ihus a state of semi coma or stupor maj last for 
dajs So also maj a state of confusion m which the patient is 
capable of considerable motor activity and of some conv ersational 
exchange, but is disoriented and incapable of sustained thought or 
expression 

In mild injuries, such as may be sustained, for example, at football 
or boxing, the momentarj dazedness is followed bj an automatism 
like that described m the case of epilepsj (see page 118), in which 
the subject may continue his activities, and then on fimllv 
coming to ” maj recall no part of them since the few moments 
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prior to the injury Jn an mjurj of this grade, then, amnesn and 
automatism are the striking features 

Another and occasional mode of reaction to mild injurj uithout 
initial loss of consciousness is a form of delayed collapse after 
several hours There may be intense vertigo, some confusion v ith 
or without automatism and a markedly sloi\ pulse (60 to 40 per 
minute) This slowing of the pulse may persist for a period of 
hours or of several days, then finally clearing up It has been 
su^ested that it is due to contusion of the medulla 

In the most severe injuries the patient is profoundly comatose 
and shocked For a few moments the entire nervous system may 
be paralysed, cardiac and respiratory movements ceasing They 
are soon restored, but at first the pulse is fast and feeble, respiration 
shallow and rapid, and the temperature subnormal In fatal cases 
death usually occurs during the first forty eight hours, but in sur 
viving cases the pulse gains gradually in force and slows down, 
and the temperature rises to or slightl> above normal Coma then 
lessens m depth gradually and the sequence of events alrcadj 
described begins In such severe cases, signs of local damage are 
more likely to be found and recovery maj be arrested short of 
complete restoration to normal 

In such injuries complete recover> does not invariably ensue, 
and the after effects are described later As a rule, how e\ er, 
recovery is complete and we may therefore infer that no irreversible 
structural damage has been sustained by the brain It is difficult 
to correlate persisting sjonploms in cases where recovery stops 
short of complete restitution of normal function with the lesions 
described on page 197, since, as wc have seen such lesions may be 
present m the total absence of symptoms Nothing is certainly 
known of the physical basis of persisting general symptoms of 
cerebral dysfunction after head injuries, but the fact that no 
macroscopic or microscopic lesions can be definitely associated 
with such symptoms does not mean that these sjinptoms are 
psjchogenic Disorders of cerebral function are not necessarily 
sssoaated ir/th lesKirrs’ netk t!te res<Kirees jtok ararf 

able to us Nev ertheless, it is probable that m some cases psy cho 
genic factors plav a part m persisting after effects This sequence 
of ev onts may bo tabulated as on page 200 

Cerebrospinal Jltitd — ^Now that lumbar puncture is being per 
formed more as a routine measure of mv cstigation and treatment, 
it IS being found that the presence of blood in the cerebrospinal 
fluid IS more common than was formerly supposed Even in mild 
cases, clinically so considcreil, a small admixture of blood is not 
uncommon, while m the severer grades of injury it is the rule to 
find blood, though of course exceptions to this rule arc found A 
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cnVERAL SYIIPTOMS OF HEAD INJURY 
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moderate degree of raised intracranial tension (up to 200 mm of 
water) is frequently encountered when a manometric measurement 
IS made at the time of lumbar puncture In a few cases the intra 
cranial pressure is subnormal These pressure fluctuations bear no 
constant relation to the state of consciousness In severe injuries 
with free haemorrhage into the subarachnoid space, clinical m 
dications of meningeal irritation may be present e g rigidity of 
the neck and Kemig’s sign 

(n) Symptoms of local structural damage — These may consist of 
cranial nerve palsies from direct damage to the skull in the neigh 
bourhood of foramina of exit from the skull Thus, there may be 
anosmia from tearing of the olfactory filaments as they pierce the 
cribriform plate This may occur m what are clmically mild m 
juries Transient squint and diplopia from damage to the oculo 
motor nerves, or occasionally unilateral blindness avhen there is a 
fracture through the orbit Deafness, when it occurs, results from 
damage to the middle ear 

Local contusions or lacerations of the brain may also produce 
their characteristic localizing symptoms, but even in apparently 
mild injuries careful examination in the initial stages would prob 
ably reveal minor objective abnormal signs, such as changes in 
reflexes, slight degrees of paresis, and so on Indeed, the frequency 
with which blood is found m the cerebrospinal fluid suggests that 
local physical damage within the skull may ensue even in apparently 
slight head injuries 

After effects of head injury — ^Apart from residual symptoms due 
to such local structural damage as has been mentioned, in some 
cases symptoms indicative of more general disturbance of cerebral 
function may persist for periods of varying length after head injury, 
and may ea en be permanent 

In elderly and arteno sclerotic subjects some measure of mental 
defect may ensue This is expressed as defect of memorj and of 
judgment, impaired emotional control, unduly ready fatigue — 
both of attention and even of physical effort Such symptoms do 
jifA stand m any close relation to the ehnical seventy of ike r^iginal 
mjurj 

By far the commonest residual syndrome is that consisting of 
headache, dizziness and emotional instability This may persist 
for many months or for one or more years The headache is par 
oxjsmal and is described as throbbing or bursting Accesses of 
dizziness are provoked by physical effort or by changes m posture, 
as on stooping or rising to the erect posture from stooping The 
emotional traits are irascibilit> , an exaggerated response to noise 
or bright lights 

This sjTidrome is most long lasting m middle aged and elderly 
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persons and also, it must be confessed m patients whose 
injurj comes iiithin the scope of compensation legislation Thus 
Ritchie Russell found m a senes of personally studied cases that 
after the lapse of eighteen months only 9 per cent of “ non 
compensation ” cases ucre still inactive, while no less than 80 per 
cent of ‘ compensation ” cases were still idle and complain ng 

This suggests that in this s>ndrome there js an interplay of 
phjsical and psychological factors Unhappily the clinical criteria 
by which we might hope to distinguish psychogenic from physical 
elements m this symiptomatology arc by no means as distinct as 
we could wish but a few generalizations may be made Mlien the 
element of neurosis begins to dominate the clinical picture the 
symptoms ns described by the patient begin to assume bizarre 
qualities and to be complained of os totally disabling Thus the 
headache becomes continuous and is described m fantastic allegories 
and with a wealth of superlatives The emotional attitude becomes 
one of querulous and martyred egotism and the patients family 
complain that they can do nothing right for him ’ Indeed it 
IS not necessary to elaborate a picture that has become fomihnr 
to all doctors and it may be said m conclusion that whatever the 
quality of mental change that may ensue from structural damage 
to the brain it docs not usually involve this peculiarly unpleasant 
perversion of the subject s attitude towards his own family, save m 
the presence of obvious dementia a dementia which is not present 
in the traumatic neurosis following head injun In seeking to 
assess the role of psyciiologicil factors in this svmptom complex it 
IS of V alue to enquire into the patient’s past historv In many cases 
of persisting sy mptoms this history will rev cal indications of neurosis 
prior to the injury 

Immediate Treatment — ^Therc can be few emergencies m wlucli 
treatment and prognosis m the initial stages are more difficult to 
determine and few in which complications arc more likely to escape 
observation at a time when appropriate measures are necessary 
and of use Skill and experience arc of paramount importance and 
the patient should be given the fullest opportunities of obtaining 
these at the earliest possible moment this is to sa\ that in all but 
the slightest cases removal to a hospital is desirable Subject to 
these considerations tlie foHoinng cmergGncs steps may be sum 
marized Wien the patient is comatose or shocked as is frequently 
the case he should be put in bed and kept w arm and examined 
and moved no more than is imperative for at least twenty four 
hours Intravenous saline or serum injections may be necessary, 
and siicli a stimulant ns camphor Careful two hourly pulse and 
temperature records are of great value in prognosis Over disten 
Sion of the bladder should be guarded against 
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With the passing of shock radiographic examination of the skull 
and of the cervical spine (uhich may be injured in association uith 
head injuries) may be made In most eases, especially if the patient 
be still m coma lumbar puncture is expedient to ascertain whether 
or not there has been bleeding into the subarachnoid space and to 
determine the intracranial pressure If the pressure be oier 200 
mm of water, some flmd may be withdrawn to reduce the pressure 
to normal Thereafter, if necessary, a high pressure may be kept 
within safe limits by further withdrawals of cerebrospinal fluid and 
by dehydration The last may be achie\ed by giving six ounces 
of a saturated solution of magnesium sulphate per rectum, or (and 
particularly if for any reason the patient is recei\ mg a drug of the 
sulphqnamide group) by intra\enous g)ucose (up to 50 oc of 
a 50 per cent solution) Excessive dehydration must be avoided 
by seeing that the patient has an adequate fluid intake 

The head should be turned to one side on the pillow so as to 
prevent the swallowing by a comatose patient of blood or secretions 
Restlessness is best dealt with by the hypodermic injection of 
soluble phenylbarbitone (8 to 6 grains) or the oral administration 
of codein It is probably best to avoid morphine when intracranial 
pressure is raised 

ARer-treatment — Some prefer the supine and others the Fowler 
position when headache is severe and persistent after the recovery 
of consciousness The duration of rest m bed is governed by the 
length of the initial period of coma and by the presence of headache, 
and as long as four or six weeks may be necessary m some cases 
Other pallntnes for headache are dehydration by saline aperients 
or enemata, and m severe cases lumbar puncture and withdrawal 
of cerebrospinal fluid The sympathetic and tactful handling of 
the patient is of great importance, especially where it is likely that 
compensation factors will arise The treatment of the ‘ traumatic ” 
neurosis is discussed in the chapter on the psychoneuroses (p 831) 

Wien coma persists or deepens and signs of rising intracranial 
pressure develop, the possibility that an extradural or subdural 
haemst&ms is iircsent sitouM be beme m iniiid IS the erihnS<Mm 
plate be fractured and the overlying dura torn there may be a 
flow of cerebrospinal fluid from the nose This is a serious com 
plication since it commonly leads to a fatal meningitis Its 
presence should be detected os early as possible, a sulphapyaridine 
preparation administered and surgical intervention invoked 
Subdural or extradural haemorrhage aho calls for operation 
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COMPRESSION AND INJURIES OF THE SPINAL CORD 

AETIOLOGY. — The spinal cord ma> be compressed ‘ as a 
result of nnrro^Mng of the spinal canal from injury or 
■^disease of the \ertebrac, from the de\elopmcnt of massive 
lesions upon meninges or nerve roots, or finallj bj the development 
A\ithin the cord itself of a new growth Sudden compression is 
usuallj a result of trauma, but may occasionally follow the collapse 
of s crtcbral bodies ina aded and er^ed by disease 

Vertebual isjuniES may follow direct or indirect Molence 
Direct Molenee ensues when the spine is actually struck or when 
m falling the subject lands on his feet or m a sitting posture In 
these circumstances a crush fracture of one or more a ertebra! bodies 
may ensue The spinal region commonly maolaed m accidents of 
this kind IS the thoraco lumbar junction Indirect a lolcnce usually 
operates upon the mid cerancal region of the spine, and follows falls 
m which the head is first struck and the weight of the following 
body forcibly flexes the neck The fifth and sixth cerv ical a ertebrae 
are the common scat of such injuries, which may consist of 
fracture with or wathout dislocation, or of dislocation alone The 
last may be transient and spontaneously reduced It is important 
to remember that relatively slight \iolcnce may cause dislocation 
of the cervical spine 

Rupture and herniation of an intervertebral disc ore considered 
on page 271 ^Vhen this occurs at a higher level than the last 
thoracic v ertebra the cord may suffer some compression 

Vertebral disease associated with cord compression includes 
tuberculous canes, primary and secondary malignant disease, 
osteomy elitis, erosion by thoracic aneurysm and, ev en more rare, 
Paget’s disease of the spine 

3»IE^^^CEAL LESIONS include sy'philitic pachyuneningitis, epidural 
abscess from osteomy ebtis, arachnoiditis (“meningitis serosa 
circumscripta and new growths Withm the theca we may 
find diffuse sarcomatosis and small neurofibromata, more often 
single than multiple, may grow from the sheaths of spinal nerv e 
roots A neurofibroma may grow out through an intervertebral 
foramen Other forms of benign tumour may also be found within 
the dural coverings of the cord The common inUatnedullary 
204 
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Umour IS a gboma It is central and may spread over several 
segments, producing an enlargement of the cord and a compression 
of its normal structures 

Pathology. — ^In gradual compression the cord is first displaced 
and then compressed The compressed segments become anaemic 
and oedematous, nerve cell and myelm sheath degeneration follow 
Ultimately some degree of ascending and descending degenera 
tion of the long spinal tracts ensues In sudden compression 
or contusion the lesions result from stretching, acute bend- 
ing or compression of the nerve fibres , that is, the process is 
mechamcal and consists of sudden deformation of nervous tissue 
Tlie lesions usually extend up and do^?n the cord for several seg 
ments from the level of injury In addition to the actual damage to 
nervous elements a spreading oedema results and this may cause 
an increase of symptoms for a penod of time Haemorrh^e plays 
no significant role in spinal cord injuries, and what has been called 
haemaiomytha is not a result of injury, but an extremely rare 
lesion associated with some form of artenal abnormality In 
arachnoiditis we find adhesions between pia arachnoid, cord and 
theca, with the formation of loculi containing cerebrospinal fluid 
The spinal roots are involved m adhesions The degree of cord 
compression is relatively slight 

The Cerebrospinal Fluid — Once the compressing lesion blocks 
the subarachnoid space, the fluid m the distal isolated sac becomes 
changed and approximates in composition to blood plasma Its 
protein content may rise as high as 1 0 per cent , and it becomes 
yellow from the transudation into it of blood pigment The fluid 
may clot on standing This combination of changes is known as 
the compression syndrome Should the lesion be inflammatory the 
fluid will also contain an excess of lymphocytes Compression of 
tlie jugular veins in the neck js not followed by a nse of pressure 
in the lumbar fluid as tested by a manometer 

Symptoms of gradual compression — ^These may be described as 
local (segmental) and general, the former indicating the segment 
actual compressed, the fatter inrAcatmg interruption of conahe 
tion along spinal pathways below the ie\el of compression The 
latter group consists of progressive paraplegia with sensory loss and 
sphincter paralysis, and these have alrwidy been fullj described in 
the introductory chapters of this book (see pages 24 and 89) We 
may therefore consider the segmental symptoms These are due to 
damage to the grey matter and the spinal ner\ e roots of the com 
pressed segment, and they serve to localize the \ ertical le^ cl of the 
cord lesion 

Tlie compression of a dorsal root leads to tlie appearance of pam 
referred to the cutaneous distribution of that root In the case of 
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cervical lutnbar, and some sacral roots tins pnm is in the appropriate 
hmb, but in the case of the thoracic roots the pam runs transv trsel) 
round the trunk, and v\hcn both the dorsal roots of a segment are 
involved uc get a “ girdle pain ” Tlic pam vanes in quality from 
case to cose It is commonly nggrav ated by octiv e or passive move 
ments of the spme, bj coughing and sneering It may be contmuoas 
or intermittent, and in the ease of nerve root tumours may precede 
the symptoms of cord compression by many months 

Compression of the grey matter and of ventral roots leads to 
muscular wasting and occasionally to muscular spasm A third 
category of sj mptom results from mtcmiption of the reflex aTcs 
of spinal reflexes This may lead to the abolition of n tendon jerk 
The segmental representation of tlie tendon jerks is given on 
page 18 

The segmental representation of muscles is given in the following 
toWe 

Segmental Representation of Muscles 
C 4 Scalcni, trapezius, levator anguli scapulae, diaphragm 
C 5 Levator anguli scapulae, scaleiii, supraspmatus, rhomboids 
infraspinatus, teres minor, biceps, brachiahs anticus, 
deltoid, supinator longus, serrutus mngnus, pectoralis 
major (clavacular part) 

C 0 Subscapuhns, pronators, teres major, latissimus dorsi, 
serratus magnus pectoralis major 
C 7 Triceps, extensors of wrist and digits 
C 8 Flexors of vmst and digits, small bind muscles 
Th 1 Interossei and small hand muscles 
Th 2 to 12 Intercostals, abdominal muscles 
L 1 Quadratus lumborum 
L S Sartonus, adductors of hip, jlio psoos 
L 1 Quadriceps extensor femons, abductors of hip 
L 5 Flexors of knee 

S 1 Calf muscles 

S 2 Glutei, peronei, anterior tibial muscles, small foot muscles 
S 3 4 Pelvic muscles 

In Figure 27 are given the levels of sens()rj loss corresponding to 
lesions of the segments indicated in the diagram It is not strictlj 
accurate to regard these sensory zones as representing tlie cutaneous 
distribution of a single spinal segment, for this is an overlapping 
distribution covering at least three of the segmental zones therein 
represented For example, section of a single dorsal root is followed 
bj no sensorj loss and no less than tliree adjacent roots must be 
div ided to produce an area of sensorj loss 

Other localizing sjmptoms mdt^e paraljsis of the cervical 
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sympathetic (miosis, slight ptosis with narrowing of the palpebral 
fissure and, according to some authorities, enophthalmos The 
renhtj of the last named symptom is doubtful) 

In short, the \ ertical level of a focal or compressing lesion may be 
determined b) the examination of the upper lev el of motor paral) sis, 
specially noting any local wasting due to compression of \cntral 
roots or of grey matter, the upper level of sensory loss, and the 
upper level and the nature of clianges m the rellexes Tlus general 
ization applies equallj to sudden compression or other local injuries 
of the spinal cord 

The clinical behaviour of a case of compression paraplegia may 
afford Naluablc information ns to the nature of the compressing 
lesion Thus in Uibcrcuhus cartes of the spine, both lower limbs 
arc equall) or almost cquallj affected The onset maj be insidious 
or acute It may precede all Msible spinal deformity or may 
develop in a long standing case of canes with deformitj It may 
respond to rest and immobilization of the spine and clear up com 
plefcly, only to recur later once or more than once If there be 
much associated pachymeningitis, root pains ma> precede the 
onset of paraplegia, and m most cases, e\ en when there is no visible 
deformity, pressure or attempts to move the spine o\ er the affected 
>ertcbrae ore painful 

In intrathecal spinal tumour the asymmetrical situation of the 
growth often leads to marked asymmetrj of paralysis m the limbs, 
even to the appearance of the Browm Sequard s> ndrome (see page 
87) Further, pressure on spinal roots ma> give nse to girdle 
pains or root pains of other distribution for months before any 
symptoms of cord compression develop In venous angioma the 
same sequence of root and cord compression symptoms may be 
present, but the development of the symptoms is apt to be very 
gradual and spread over several jeors 

In arachnoiditis (“ meningitis serosa circumscripta ”), a relativelj 
rare condition of obscure causation, but sometimes a sequel to 
vertebral injurj, root symptoms dominate the clinical picture, 
inv olv e the terntory of more than one root, and precede relativ elj 
slight sy mptoms of cord compression by long periods 

In secondary carcinoma of the spine, recurrent pains on move 
ment, coughing or sneezing may precede all objective signs of 
cord or root lesion The presence of such sudden severe and 
transient pains in the back in the subject of visceral carcinoma 
(e g an old case of carcinoma of the breast) should alwaj s suggest 
the presence of secondary deposits in the spme, even if for a time 
examination reveals no clear indications of cord or root damage 
Even radiography of the spme may for weeks or even months fail 
to yield confirmatory evidence 
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The Clinical Pictures of Injuries to the Cermcal Spine and 
Cord — ^Vny accident m which the mdmdtial is pitched forwards or 
doivnwards striking his head first is liable to produce, with or 
wthout an accompanying concussion of the brain, an injury to the 
cervical spine with which there may or may not be a sudden com 
pression of the cord The fifth and sixth segments are those most 
commonij involved, and the degree of damage \aries from the 
slightest to graie and irreversible crushing Thus various clinical 
pictures of cord injury may result Tw o wiU be briefly described, the 
slight and the severe 

Slight cervical cord injuries — ^These are very frequentlj o\er 
looked owing to the natural preoccupation with the concussion 
syndrome so commonly present. When, later, cord symptoms are 
noted, and this is often not until the patient resumes his normal 
activities and begins to be aware of certam disabilities he had not 
previously noticed, a diagnosis of dissemmated sclerosis or of 
amyotropluc lateral sclerosis is apt to be made and the traumatic 
nature of the lesion overlooked or, when htigatjon arises, disputed 
The patient commonly complains of pam m the neck on movements 
of the head, of stiff neck, and sometimes of pains and paraesthesiae 
running down the arms and increased by flexion of the neck 
Examination re\eals some limitation of the range of movements of 
the neck In the common case of spontaneously reduced disloca 
tions an X ray of the cervical spine reveals no relevant abnormahty 
Symptoms of cervical sympathetic paralysis are usually absent, or 
if present minimal A slight degree of weakness and clumsmess of 
hand moiements is usual The tendon jerks afford valuable evi 
dence, for inversion of the radial reflex is almost invariably present, 
the biceps jerk may be normal or absent, while the triceps jerk is 
usually brisk (see page 18) Objective sensory loss is rare after the 
first two or three weeks A slight degree of wasting of forearm or 
hand muscles may appear after an interval of some neeks Recovery 
is slow , does not always occur, while occasionally a slow increase of 
symptoms is observed The legs show a general increase of tendon 
jerks, slight spasticity, and usually unilateral or bilateral extensor 
plantar response Sphincter disturbance is exceptional 

More severe injuries of the cervical cord lead to quadnplegia, the 
arms showing a combination of upper and of lower motor paralysis 
and the legs being spastic If the deltoid muscles escape, as ma\ 
happen m lesions of the two loiver cervical segments, the arms 
take up a characteristic position elevated and abducted at the 
shoulders, with the forearms and fingers flexed There is sensory 
loss, pam and temperature being most se^ erely impaired, retention 
of urine and intense priapism 

Tjie Clinical Picture or Tiioiuco lumbar Level Injuries — 
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Here tlic lowest segments of the cord and the roots of the caiuh 
equina arc subject to damage There is a flaccid weakness of the 
legs with muscular wasting most marked below the knees The 
knee jerks may be preserved, or may be diminished or lost The 
ankle jerks are characteristically absent and there is no plantar 
response Sensory loss includes the territory of the sacral segments 
that ts the skm region round the anus and over the genitalia, and 
when the second and first sacral segments are involved there is a 
strip of sensory loss down the back of the limbs to and including 
the heels This loss like the paralysis, may be greater in one limb 
than m its fellow The feet arc dropped Tlicre maj be severe 
pain from root damage There ma> be_an initial retention of unne, 
shortlj followed by reflex incontinence, sometimes by continuous 
dribbling In the least severe cases a transient retention maj be 
followed b} normal spluncter control In its clinical picture this 
sjndrome corresponds to that produced bj other lesions at this 
level, eg tumour Lesions withm the lumbar enlargement of 
the cord present a verj similar clinical picture, but pain is shght 
or absent, while loss of sphincter control is apt to be more 
sev ere 

Diagnosis — It is m the case of gradual compression tliat diffi 
cultics of differential diagnosis arc most apt to arise The import 
anceofthelustoiy Imsalrcadj been emphasized, and m this waj the 
occasional case of disseminated sclerosis that presents an upper 
level of cutaneous sensoiy loss can usuallj be detected In this 
malady tlic arm jerks arc almost alwajs exaggerated, and if there be 
a thoracic Jev ef ofsensorj loss tlus exaggeration of reflexes mil show 
that the sensory lev cl does not represent the uppermost limits of a 
focal process Further the presence of signs of an old retrobulbar 
neuritis may be found Sj'philitic memngo m>ebtis may mimic 
spinal cord compression but can be differentiated bj the examma 
tion of blood and cerebrospinal fluid In vertebral disease, the 
radiogram may rev eal both the presence and the lev el of the bony 
lesion Further, the compression syndrome m the cerebrospinal 
fluid when present, is conclusive evndence of compression 

Radiography in Diagnosis — As in the case of intracranial tumour, 
simple radiograms of the spine do not tlirow essential light upon 
diagnosis as commonly as is supposed Yet radiography is a 
necessary procedure in ev ery case of suspected compression of the 
cord By its aid tuberculous canes and malignant deposits may 
be detected though m the ease of the latter cTmical symptoms of 
cord or nerve root compression may precede the appearance of 
clearly recognizable changes in the bone The rare cases of Paget’s 
disease (osteitis deformans) of the spine leadmg to cord compression 
may also be identified m this way In the ordinary case of intra 
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thecal tumour, it is sometimes noticed that on one side — that of 
the tumour — the pedicle supportmg the lamma at the level of the 
growth may be visibly rarefied, and thus pro\ide a localizing 
indication of great value 

Should simple radiography not give information, and when 
elimcal in\ estigation fails to confirm the presence of a suspected 
compressmg lesion, or to mdicate its precise segmental level, re- 
course may be had to the intrathecal injection by cisternal or by 
lumbar puncture of hpiodol The former is effected tlirough the 
atlanto occipital ligament, and the lipiodol falls withm the sub 
arachnoid space until it is arrested by the compressing lesion and 
its situation revealed by the radiogram After its mtroduction by 
lumbar puncture, the patient is so placed on the radiographic 
couch that the hpiodol runs upwards and thus indicates the loner 
level of the lesion 

As the retention of this substance within the subarachnoid space 
may lead to symptoms of nerve root irritation, its use should not 
be regarded as a matter of routine investigation, but should be 
reserved for cases that present diagnostic difficulties, or those m 
which 0 subsequent laminectomy is probable 

Prognosis and Treatment. — ^The former depends upon the nature 
of the lesion, as does the latter \Vhen mahgnant disease is not in 
question the surgical removal of the lesion is generally mdicated 
In the case of severe back or nerve root pain when mahgnant 
deposits are present m the spme, deep X ray therapy affords eon 
siderable relief in most cases In all cases of compression para 
plegia, the possibility that the bladder may be over distended and 
that the passage of unne may be no more than an overflow in- 
continence should be borne m mind 
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SUBACUTE COMBINED DEGENERATION OF THE 
SPINAL CORD 

A S the name implies, this is a progressiv e degeneration of the 
dorsal and lateral columns of the spinal cord It is to be 
‘‘added that the peripheral nerves also undergo degenerative 
changes, and that the malady is associated vv ith pernicious anaemia 
Aetiology. — It is a common nervous disease of middle and later 
life, affecting both sexes equally and, like pernicious anaemia, 
occasionally encountered m more than one member of a faroilj 
Its association vvalli pernicious anaemia is constant, but since its 
seventy does not necessarily or even usually run parallel with the 
degree of the blood change it is probable that not all the causative 
factors arc common to both It does not occur with other varieties 
of anaemia, though lo some of them, as m the case of tropical sprue, 
there are signs of mvolv'ement of the nenous sjstem , signs which 
are not identical with those encountered in pernicious anaemia 
The closeness of the association between the spmal cord and the 
blood disease is further indicated by the constanc> of achlorh>dna 
m both There can be no doubt that an essential condition of its 
development is the absence from the circulating blood of a sub 
stance formed in the normal stomach and stored m the liver, but 
that this substance is identical with the haeraopoietic factor and not 
merely related to it cannot be positively stated 
The dev elopment of subacute combined degeneration of the cord 
may precede all cbnical manifestations of pernicious anaemia, and 
when this is not the case it follows close upon the appearance of 
pernicious anaemia and not m the later stages of the latter 

Pathology. — In the spmal cord the characteristic changes consist 
in small areas of degeneration m the white matter of the dorsal 
columns and at the periphery of the lateral columns in the thoracic 
segments of the cord. The degeneration first affects the mvelm 
sheaths which break down, and later the axis cylinders also degener 
ate When the last named change occurs w e find both ascending 
and descending degeneration of the dorsal and lateral columns at 
ail levels (Fig 28 ) 

Despite the title of the malady, penpheral nerv e degeneration 
may be a promment pathological feature and may, at lei^t in the 
212 
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initial stages of the malady, dominate the clinical picture. Here also 
demyelination is the primary axis-cylinder breakdo'a’n ex- 

pressing a later and more severe stage of the process. 

The cerebrospinal fluid is normal. The blood shows in varying 
degree the changes characteristic of pernicious anaemia, the 
minimal changes being a high colour index and the presence of 
megalocytes. Achlorhydria is con- 
stant at all stages. 

Symptoms. — Subjectively the 
mode of onset is fairly constant. 

The patient begins to complain of 
sensations of tingling, numbness 
and pins and needles tn the toes, 
later in the feet and then in the 
fingers. There may also be sensa- 
tions of coldness, wetness, or of 
swelling of the toes and feet, and Fio 28.— The SmrAKoii or the 
a feeling when the patient walks 

in bare feet as though he were s»b.»i. co»bmed d.g.n.r...<m ol 
trea din g on cotton wool. VVitnin a cord, showing tbo situatioo of 
very short time of the onset of these the lesions m postenor, lateral, and 
djmptonis weakne« of the leg, is 
noticed. The patient tires rapidly 

and his legs begin to feel heavy on exertion. Unsteadiness of gait is 
soon added. The numb fingers become clumsy for fine movements 
and the patient drops small objects. 

If there be anaemia of any severity, breathlessness on exertion, 
and some oedema of the feet and ankles, and the appearance of the 
characteristic yelloirish pallor ore noticed. At some time during 
the initial stage it is not uncommon for a complaint of sore tongue 
to be made. In many instances by the time the patient comes 
under observation his pallor is noticeable. There may be a history 
of recurrent short attacks of diarrhoea or of gastric discomforts, 
sometimes accompanied by slight fever, the nervous symptoms 
increasing after each such episode. 

The subsequent course of the jUncss, its physical signs and its 
response to treatment depend upon the localization of the greatest 
intensity of pathological change in the nervous system, and it may 
be said that there are two clinical types ; ajlaccid type, in which the 
signs indicate the predominance of change in the peripheral ners'es, 
cord changes being — at least in the early stages — minimal ; and a 
spastic type, in which the signs indicate a severe involvement of the 
lateral columns, dorsal column and peripheral nerve change being 
less severe. The flaccid type is fortunately the more common ; it is 
the type that responds well to treatment. 
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(i) The Flaccid Type — Examination re\eals weakness of the 
legs, which IS most marked m the distal segments Tliere is no 
considerable wasting but the muscles are notably tender to pressure, 
especially those of the sole and the calf There is impairment of 
cutaneous sensibility to touch, but not always to pin*pnck or to 
temperature, over the feet and legs, normal areas of sensibilitj 
being reached at or about the level of the knees Vibration sense 
IS lost at the ankles and often right up to and including the pelv is 
This degree of loss is more extensive and profound than can easily 
be accounted for by peripheral nerve change alone and re\ eals that 
in all cases the posterior columns are involved There is also 
marked impairment of postural sensibility m the legs as tested 
by passive movements and as revealed by ataxj of gait and b} 
Rombergism The knee and ankle jerks are commonlj both lost 
The plantar responses may be flexor m the early stages, but sooner 
or later an extensor plantar response dev elops and thus indicates 
involvement of tlie pjTamidal tracts m the lateral columns of the 
cord 

In the arms the signs and the disability are usually much less 
severe, but are of the order already described The abdominal 
reflexes are sometimes retained m the early stage of the maladj 
It will be seen, then, that this clinical picture is m most respects 
indistinguishable from that of multiple peripheral neiuitis It is the 
depth and extent of loss of vibration sense nnd of postural sensibility 
that serve to put the observer on the track, and of cotu^e the 
associated blood and gastric secretion anomalies 

(ii) The Spastic Tv pe dev clops as a spastic paresis, wath all the 
reflex phenomena characteristic of this increased tendon jerks, 
clonus, hj’pertonus As the weakness progresses flexor spasms 
make their appearance nnd ultimately the tondition already de- 
scribed as paraplegia m flexion ensues As this approaches, sensory 
loss becomes more profound and sphincter paralysis and bedsores 
make their appearance 

It should be emphasized that pictures transitional between tlicsc 
two extremes are sometimes encountered, and all the various states 
found depend for their features upon the relative severity of the 
fesion m tforsaf cofumns, fafenif cofanmv, amf penpAera? nerter 
respectively That the last named are always involved may be 
seen from the almost coTistant presence of tenderness of the calf and 
plantar muscles, a tenderness not encountered tri any other disease 
of the spinal cord and therefore of diagnostic value m subacute 
combined degeneration In a certain proportion of cases of the 
malady, mental symptoms may be present, sometimes early m its 
course, and m no correlation with tlie degree of anaemia present 
These may range from apathy and mental slowmess to hypomamc 
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or even maniacal excitement, or to persecutory ideas ivith halluc 
motions 

Diagnosis. — As has already been mentioned, subacute combined 
degeneration is one of the common progressi\ e nervous diseases of 
the second half of life, and is therefore a malady the doctor should 
always ha%e in mind when tlie following sequence of symptoms 
makes its appearance at the appropriate age period The patient 
IS usually middle aged, the story of his increasingly uncomfortable 
penpheral paraesthesiae and of his slowly increasing weakness and 
unsteadiness of gait, the characteristic jellowish pallor of the 
skin and the pallor of the lips and conjunctivae, the smooth 
and shiny tongue, when these are present, together with the 
physical signs already enumerated, suffice when they are found 
to allow of diagnosis It has, however, to be stated that pallor 
and a shiny tongue are not invariably present and that the neuro- 
logical signs may on routine examination be indistinguishable 
from those of multiple peripheral neuritis In these circumstances 
such a clinical picture m a middle aged or elderly subject should 
lead to an examination of the blood and, if this be not conclusive, 
to a gastric analysis From one or both of tliese, confirmatory 
evidence will be obtained In the flaccid type, to which alone 
these remarks apply, the diagnosis of tabes dorsalis is one to be 
taken into consideration In this the characteristic pupillary 
signs and the absence of any muscular tenderness, the history of 
disorder of the vesical sphincter and of lightning pains, together 
with the virtually constant painlessness of the tendo achilhs to 
pressure, serve to make error of diagnosis improbable 

In the spastic type, subacute combined degeneration can be 
differentiated from other varieties of spastic paraplegia by the 
presence of muscular tenderness and by the changes in the blood 
and gastric secretions 

Course and Prognosis. — Before the introduction of hv er treatment 
all cases of subacute combined degeneration ended fatally within 
three or four years 

Now with adequate treatment, early cases of the flaccid type 
can be restored to almost normal physical capacity, later cases can 
be improved and maintained at a reasonable level of capacity, but 
cases chnractenzed by marked spasticity, despite the most intensive 
treatment, commonly develop a progressive paraplegia, and this 
although the blood state can be remarkably improved, and end 
as cases of paraplegia-in-fle\ion It is on account of this differential 
response to treatment that a distinction between flaccid and spastic 
types IS of importance, and the basis of the difference is almost 
certainly that in the flaccid cases, at least in their earlier stages, 
the signs and symptoms are referable to chants in the penplieral 
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nerves , changes that are re\ ersiblc, while when the dord is severely 
involved the changes arc essentially irreversible and often incapable 
of being checked Even in those favourable early cases where a 
restoration to normal capacity is achieved, the patient common!} 
continues to notice some tinghng of the feet and toes and a complete 
disappearance of paracsthesiae is exceptional 

Treatment — ^Tliis consists primarily and essentially m the 
administration in adequate and adequatcl} maintained dosage of 
a liver extract Massise doses of liver extract should be employed 
if there is no early improvement m the neurological aspect of the 
case, and mere changes in the blood picture should not be made 
the criterion of what is necessary m this respect The amount 
and duration of treatment arc both greater than are necessary for 
a restoration of the red cell count to its normal lead, and it is 
generally found that when treatment is in progress no great im 
proaement m the neraous condition occurs until this lea el is 
reached and passed In other words the amount of treatment 
sufficient for an uncomplicated pernicious anaemia is not sulBcient 
for the treatment of subacute combined degeneration, and not a 
few unsatisfactory results are due to ignorance of this important 
fact of clinical experience Wien treatment is begun daily parent 
oral injection of one or other of the available liver extracts is 
(necessary 2 to 5 c c of Campolon, Anahaemm or other com 
parable product, given intramusculnrl) and continued for as long as 
ma} be nccessniy at tins level of dosage) In addition Blaud’s pill 
or an equivalent in doses of 40 to CO grains daily should be given 
Some observers report good results from the administration of 
thyroid extract also in large doses over a short period All these 
modes of treatment should be correlated with periodical blood 
counts After the first month and in the presence of a satisfactory 
response of blood and of nervous symptoms daily dosage may give 
place to maintenance dosage, weekly or fortnightly according to 
circumstances, a dosage that must be continued indefinite!}, if 
not for life In cases with severe anaemia that come late under 
treatment an initial blood transfusion ma} be necessary The 
patient should be kept at rest until recovery is well imder wa} 
but when the general condition allows it is os well to giv e him 
activ e exercises for the legs while he yet remains m bed, so that 
ataxy may be mimmized agamst the time when he resumes walking 
Graduated exercise follows later 

The general management of cases with severe paraplegia is 
discussed m Chapter XXV (page 800) 

The anaemia of tropical sprue m its more severe grades is frequently 
accompanied by loss of knee and ankle jerks, sometimes alone and some- 
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times m association with vibration and postural sensory loss. Although 
these patients may show extreme generalized muscular wastmg there is 
rarely any degree of true paralj^is, and m the writer’s experience an 
extensor plantar response is never seen. In other words, there is no clear 
evidence of spmal cord lesion. 



CHAPTER XV 


THE HEREDO-FAMUJAL ataxies : FRIEDREICH'S DISEASE 

U NDER the general title we include a number of sjTicIromes 
of motor disorder dependent upon degeneratne changes m 
one or more of the follomng parts of the nenous sjstem 
the cerebellum, the brain stem and the spinal cord Heredo- 
familial factors arc usually in c\ndcnce None of the members of 
the group is common , indeed all but Friedreich’s disease are ■\ cry 
rare 

Aetiology — Some form of Mcndchan inheritance is commonlj 
present , several siblings may be affected, and the sexes are equally 
ob cd In all the malady makes its appearance during childhood 
or adolescence Bejond these simple facts nothing is known of 
their causation 

Pathology —There is a primary neurone degeneration with 
secondarj neuroglial proliferation In the brain there may be 
in\oUcmcnt of retinal, corticospinal ccrcbelJar and spmocere* 
bellnr neurones Not all are in\oI\cd m a gi\cn type Thus, in 
rricdrcich’s diSbasc the neurones m\olved ore those of the laterol 
and dorsal columns of the cord, and occasionally those of the 
retina 

Friediieich’s Diselase — This dc\clops during childhood may 
affect scAeral siblings and appear in successive generations, pro 
gresses slowl> , may or maj not undergo arrest before disablement 
IS severe, and is characterized palhologicall} by degeneration in 
the dorsal columns and of spmo cerebellar and pjTamidal neurones 
in the spinal cord (Tig 29} There ore also skeletal deformities 
Symptoms — These are insidious m evolution Appeanng usually 
m childhood, an occasional later case is encountered m which the 
symptoms appear m early adult life, sometimes after an acute illness 
of some kind In such late cases the kyphoscohosis and the pcs 
cavais, which are the usual deformities, may have been present since 
childhood, no nervous systems havang been noted at this penod 
of hfe 

Some imsteadmess of gait is usually the initial sy mptom and it is 
soon followed by signs of actual vreokness of the legs TIjc hands 
and arms may slowly develop a relativ ely slight degree of intention 
tremor, and often when the patient is observed while sitting m a 
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chair the head will be seen to move in fine mouse-like Jerks. A fine 
nj^agmus develops and also a fonn of dysarthria already described 
in the case of disseminated sclerosis imder the name of scanning 
speech. All these symptoms gradually increase over a period of 
several years. They may undergo arrest early, or may progress 
until the patient can no longer stand or iralk and his hands are too 
unsteady to permit of useful oo- - , _ 

ordinated movement. Primary optic ' vFT'N, 

atrophy is a rare symptom, not lead- yK '■.i ’ yX 

ing to blindness. Examination re- C>\ 

veals that these sjgns are character- / ) x "-'/ ( .n 

istic of a lesion involving the spino- i ) ( j 

cerebellar tracts, the pyramidal \. C \ y 

tracts, and the fibres underlying \ U \ ' y 

postural sensibility in the posterior ''v. /| 

columns. The nystagmus, scanning 

speech and tremor of the head I"'®* ^9 — SmrATio'T or the 
have already been mentioned. The 
arms show an ataxy of cerebellar 
type. The legs are weak, but not 

spastic, the knee and ankle jerks are lost, the plantar responses are 
of extensor type, and the abdominal reflexes are abolished. There 
is impairment of postural and of vibration sensibility in the legs. 

Diagnosis. — The differential diagnosis from juvenile tabes is 
made by the absence of the Aigyll Robertson pupil, the presence 
of nystagmus, scanning speech and some intention tremor, of the 
extensor plantar response and of actual and sometimes severe 
paresis of the legs. Kyphoscoliosis and pes cavus are not seen in 
tabes. 


Prognosis and Treatment. — No treatment influences the course 
of this essentially progressive disease. Death ensues from inter- 
current illness after the patient has been long bedridden. 

The forms of progressive and hereditarj’ cerebellar ataxy are very 
rare and will not be described in detail here. Clinically, they show 
a jirojrressive cerebellar atax,Y. usually without nystajrmus. 



CIIAPTCn XVI 

MUSCULAR ATROPHIES 

THE DHTERENTTAL D1AONOSI8 OP MUSCULAR ATROPHY 

W HILE some degree of muscular ^\astmg follows motor 
pnraljsis, slight in the ease of upper motor neurone lesions 
and often extreme with lesions of the lower motor neurone, 
there are also affections of the neuro muscular sjstcm in which 
muscular atrophy is a striking early sjTnptom and remains a 
prominent feature throughout tlie course of the illness Further, 
m the case of tlic primarj muscular diseases the weakness may be 
regarded as a sequel of the wasting with which it is associated 
In all wc may rccogiuic fi\e mam pathological sancties of 
muscular atroph), each with its own clinical aspect (1) Pnmarj 
Sfuscular Diseases (Hfuscufar Dystrophj , Myopath> ) (S) Peroneal 
Muscular Atrophy (Ncuntic t>pc of muscular atrophy) (8) Motor 
Neurone Disease (Progressive musctihr atrophy) (4) Arthntic 
Muscular Atroph) (5) Post paralytic Muscular Atrophy 
Other pathological processes leading to obnous muscular wasting 
ns an early and prominent feature arc cervical nb pressure and 
sjTingomyclm 

In an) case in which muscular wasting is on early and chmcally 
predominant feature, the following diagnostic generalizations should 
be borne in mind 

(a) The presence or absence of heredofamilial incidence — ^Tliis 
factor IS virtually constant m muscular d)strophy and m peroneal 
muscular atrophy It is absent m the case of motor neurone disease 

(b) jdge of Onset — ^Muscular d)strop)iy makes its appearance in 
infancy, childhood, or adolescence, motor neurone disease m the 
second lialf of life, and peroneal muscular atroph) and the wasting 
of cervucal rib pressure m early adult life 

(c) The topography of the zcasiing — It is characteristic of muscular 
d) stroph) that the wasting makes its appearance m the muscula 
ture of the limb girdles, that the distal hmb muscles are rehtivel) 
httle affected, and that the wasting is not onl) bilateral but bi 
laterall) equal In peroneal muscidar atrophy the wasting is m 
the distal segments of the limbs, spares the proximal segments — 
except for the distal third of the thigh — and is both bilateral and 
bilaterally equal m degree In motor neurone disease the wasting 
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almost always appears distally, spreading thence up the limbs to 
theu" proximal parts The w asting starts unilaterally, later becomes 
bilateral, but is not bilaterally equal since it is greater on the 
earlier affected side In arthritic atrophy certain muscles adjacent 
to the affected joint are involved, wth a selective distribution that 
will later be described 

* (d) The presence or absence of fbrUlation — In muscular dystrophy 
fibrillation is absent, in peroneal muscular atrophy it is inconstant 
and never mdespread, while in motor neurone disease it is wide 
spread, continuous, and very much in evidence In arthritic 
atrophy and m cervical nb pressure it is present while wasting is 
xn progress, but is not a prominent feature 

(e) The presence or absence of muscular tenderness — In muscular 
dystrophy, peroneal muscular atrophy, motor neurone disease 
and sjTringomj elia there is no increased muscular tenderness In 
arthntic atrophy and in cervical rib pressure the affected muscles 
are tender to pressure while the wasting process is active 

(f) The presence or absence of other signs of disease tn the nervous 
system — In muscular dystrophy and in arthritic atrophj there are 
no signs of disease of the nervous system, though tendon jerks 
necessanly disappear from muscles that have lost their contractile 
tissue In motor neurone disease and also m peroneal muscular 
atrophy and syringomyelia there are associated signs of nervous 
disease 

A further brief reference to fibnllatioa is necessary This term is 
applied to momentary and repeated contractions of small bundles of 
muscle fibres occumng spontaneously or following active contraction 
or in response to tappmg of the musde These contractions impart a 
flickenng motion to the muscle and the overlying sVan 

It should be borne m mind that localized or widespread fibnllatton 
may be seen m normal health and may occur continuously or inter 
mittently over long periods of time It has no untoward significance 
when it occurs apart from progressive wasting or weakness , that is as 
an isolated phenomenon in an othenvise healthy person it is of no 
practical importance Its association witli muscular and nervous 
affections is dealt with in this chapter 

The group of primary muscular diseases includes a number that 
are not commonly comprehended under the title of musculaT 
dystrophy Most of them are extremely rare, and but one of them, 
dystroplua miotonica, calls for a brief account It differs from 
muscular dj strophy m that the wasting is distal and not proximal 
in the limbs and is accompanied by a curious condition of delajed 
relaxation, and also by disorders in certain non muscular structures 

Peroneal muscular atrophy occupies m some respects a position 
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intermediate to muscular dystrophy and motor neurone disease in 
that like the former it Jias an heredo familial incidence, and like 
the latter an underlying ncr\ous lesion 
Unhappily, the muscular diseases suffer from a \ery redundant 
nomenclature, some of them having ns many as three different 
names Ihcrcforc, to facilitate identification a second name vmU be 
given 'w here it seems expedient to do so ' 


THE PRIUAR? UnSCTJLAR DISEASES 
(a) Musculak DvsTiiopiiY (Mvopatiiv) 

Aetiology — This heredo familial muscular affection is of wholly 
unknown cause Males arc more frequently affected than females, 
direct transmission by unaffected females is common, and the 
types of inheritance differ m different families The onset is early 
m life, the clinical types varying m this respect 
Pathology.— The microscopic cliangcs in the muscles are the same 
m all the clinical variants, and consist m swelling of some muscle 
fibres with multiplication of the sarcolcmmal nuclei Ihere is an 
increase m the connective tissue septa and m certain muscles there 
IS a deposition of fat between the hypertrophied fibres Later also 
the fibres tend to split longitudinally and to undergo a regressive 
change into fibrous tissue Remarkably enough the muscle spindles 
remain intact m the atrophic muscles 
Symptoms — (i) General — ^Thc essential clinical feature m all 
tyqies is a progressive wasting and paralysis of the muscles of the 
shoulder and pelvic girdle and of the proximal segments of the 
limbs In the final stage the muscles undergo a fibrous change, 
shorten, and thus lead to the development of skeletal deformities 
and contractures of the limbs Certain muscles enlarge owing to 
the deposition of fat withm them The malady is steadily progres 
sive and ultimately disabling, the different types varying in the 
rapidity of development and m age of onset All types have certain 
striking features in common — winging of the scapula, lordosis, and 
wasting of pectorahs major — which make them readily recogmzable 
when the pafienf is inspected 

(ii) The PSEUDonYPERTROPnic type is perhaps the most fre 
quently encountered The subjects are almost exclusively males 
and all the boys in one generation of a fanuly may be affected In 
many instances it is recorded that the child walked late and was 
nev er normally nimble, but m others nothing abnormal is seen until 
between the ages of five and seven years From this period on 
wards a slowly growing disability is noted m the child IIis gait 
becomes w addling, he tends to fall easily and frequently, and soon is 




ria 30 — Fomis or Hvscvlar Drarsopuv 


*4 — *4 /ililW jv^^yww? soiPA^ i* jvCfer.tfti' 

■n a family of 13 cl ildren (She is now 27 jcurs old is symptom free 
and earns litr living at 1 ausework but sil 0 ^r 8 weakness and wasting of 
tl e stemomostoids triceps trapezn spinati pectorals latissimua dorsi 
and deltoids ) Tlie photograph shows the abnormal postures which can 
bo imposed upon tlie subject, owing to the tnusculsr flaccidity 
BCD — Pseudohypertropluo dyatrop! y B An adolescent case show 
ing cnlargetnent of tl 0 calves and of tensor fasciae fcmons with wasting 
of vast! and tie adductors of the High C Showing enlargement of 
erector spinae D A t} pical early case with enlargement of calves and 
thigh muscles and slight w a ting of pectorals and upt>er arm muscles 

Jo Jure page 22J 
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noticed to ha\ e diflicuity in getting up again In course of time he 
dev elops a characteristic fasluon of doing this He turns over on 
to his face, climbs on to hands and knees, then puts both hands 
on the front of his thighs and working them upwards one by one 
clambers laboriously on to his feet and finally gams the erect 
posture 

At or about this stage of the illness the child comes under obser 
vation and the following changes are found There is evident 
wasting of several muscles in the shoulder region — of the rhomboids, 
serratus anterior, latissimus dorsi, the spinati, pectorahs major, 
sometimes of biceps and triceps The scapulae are winged In the 
lower limbs the thigh muscles, particularly the adductors, are 
wasted The flexors of the thigh are not readily visible, but they 
also are wasted and shortened so that full extension of the thigh 
IS impossible Hence when standing there is a marked lordosis 
Certain muscles are found to be enlarged and to have contours 
reminiscent of the muscles of the Fatnese Hercules The calves 
are large and fusiform, the deltoids large and their three portions 
(anterior, middle, and posterior) tend to stand out as separate 
masses Spmati, biceps and triceps, and the lower portion of erector 
spinae, and also the masseters may be enlarged Some weakness 
of the facial muscles lends a characteristically angelic quality to the 
child’s smile (Fig 80 D) At some stage of the illness the tendon 
jerks tend to dimmish and finally they disappear Ultimately the 
child becomes bedridden, and often grows extremely fat from 
inactivity so that the wasting is submerged The spine develops 
a marked kyphoscoliosis, the legs become fixed in partial flexion, 
and the child succumbs to some mtercurrent illness before puberty 
IS reached 

(in) The facio scapulo humehal ajjd scapulo humeral types 
have much in common, though the former usually appears at or 
about the age of ten years, the latter in adolescence or early adult 
life Both sexes are affected There is precisely the same distnbu 
tion of wasting and paralysis as in the pseudohypertrophic type, 
though the process is much more gradual and the expectation of 
life IS therefore much greater This is especially the case with the 
scapulo humeral variety The winging of the scapulae which results 
from paralysis of serratus anterior and is present in these as in the 
pseudohypertrophic type, may be the first striking objective sign, 
and the inability to elevate the arms to which it gives rise may 
first bring the subject imder observation Later, weakness and 
wasting of pelvic girdle muscles and lordosis appear In the facio 
scapulo-humeral (Landouzy Dejcnne) type all these signs are 
present, usually m a more severe and rapidly developing degree, 
and m addition there is profound weakness of all the facial muscles. 
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wiih pscudohj’pertrophy of orbicularis oris which gives a char 
nctenstic pouting expression to the thick and eiertcd lips The 
subject maj be unable to close the c>es or to cover the teeth with 
the lips (Eig 81 ) 

A slowly progressive wasting of the iruiscles already enumerated 
takes place together wth an associated weakness H^e subjects 
rarely rcacli middle life In both these types traces of enlargement 
of muscles may be seen, eg m tlie deltoids or spinati 

(iv) A rarer type knowm ns the simple atrophic, or as amyoloma 
congemtei, is sometimes seen It is noticed soon after birth that 
the child’s muscles are unduly soft and flaccid Tlie limbs can be 
pheed m abnormal positions, the child learns to sit up and to 
walk \cry late Unlike the other forms this is not progressive, and 
ultimate!), despite some muscular wasting and slight contracture 
the child learns to walk, and may live to lead a life of limited 
physical activity (Fig 80 A) 

Prognosis — All cases stcadil) progress until the subject becomes 
bedridden Ultimatclj a terminal broncho pneumonia closes the 
sequence of events 

Treatment —Jfusctilar dystrophy is uninfluenced b> any known 
remedy, though fav ourablc claims have been made for the adminis 
tration ofgljcmc (10 grams) dail>,&nd more recently for vitamin E 
As stated on page 281, carefully controlled obsen ations hav c failed 
to substantiate this latter claim It is best to keep the patient 
ambulant and to postpone the day of final restriction to bed as 
long as possible Massage may slow down the inevitable process of 
muscular contracture Electro Ihcrapj has no place m treatment 


(6) DvsTROPniA MvoTOvicA (Myotonia atrophica) 

An liercdo familial disease characterized by wasting of the distal 
muscles of the limbs, of stemomastoid and of the facial muscles, 
b> a peculiarly delajed relaxation of certam muscles (myotoma) 
by testicular atrophj, premature baldness cataract, and mental 
deterioration 

Aetiology — The degenerative process seems to be spread over 
tliree generations, appearing as cataract in the first, as pre senile 
cataract m the second, and as the fully developed affection m the 
third The age of onset is from twent> to thirty years Males are 
more often affected than females The pathological process m the 
muscles resembles that seen m muscular djstrophy 

Symptoms — The diagnostic features are w eakness and wasting 
of the facial muscles, the peculiarly mournful set expression of 
the face, wasting of the stemomastoid muscles which is a constant 
and unique feature of this malad), moderate wasting of forearm 
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These photograpl s rc\oal tl e characteristic clinical features of the focio 
genpulo htinitral variety of dystrophj In A and li %re see t?io lorcfosis 
Winging of the scapulae and wasting of tic musclea of the proximal 
segments of all four fimhs C and D show the facies with the 
thickened and everteil hj s and in D tJ»o inability of the patient to close 
tlic eyes or the lips completely owing to muscular wealniesa D also 
slions tl c loss of pecioralis m8;or 
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and leg muscles, and delayed relaxation of these and other muscles, 
e g the tongue This delayed rdaxation may be demonstrated by 
tapping the muscle with a percussion hammer, when a local weal 
appears and slowly subsides Tapping the tongue produces a local 
“ dimple ” which slowly fills up In normal contractions this delay 
leads to difficulty m relaxing the grasp and to slowness of movement 
Other manifestations mclude premature baldness, cataract, mental 
deterioration, and progressive atrophy of the testicles leadmg 
ultimately to impotence 

Treatment — ^The course of the disease cannot be influenced, but 
it has been stated that the myotoma may be materially dimmished 
as long as qumme (grs 10 daily) is admmistered 


THE PERONEAI. TlfPE OP MUSCULAR ATROPHy 
(NEORITIC TYPE) 

This relatively uncommon malady resembles muscular dystrophy 
m that it has an heredo famdial incidence and that muscular wasting 
IS its prominent symptom, and is like motor neurone disease m that 
these symptoms are due to degenerative changes in the central and 
peripheral nervous system 

Aetiology.— Nothing is known of its carnation Usually one of 
the subject’s parents is similarly affected, and direct transmission 
IS common though not invariable 
Pathology. — ^Both motor and sensory neurones are affected 
There is atrophy of ventral horn cells and of the dorsal columns 
of the cord The ventral (motor) nerve roots are atrophied and 
there is interstitial neuritis of the peroneal ner\'es 

Symptoms — ^Muscular wasting develops slowly, appearing first 
m the legs The muscles are affected m the following sequence . 
plantar muscles, peronei, calf muscles, and the muscles of the 
anterior aspect of the thigh m its lower third The wasting rises 
frke a tide untif rt teaches the kvel abo9U mentMned when it cease? 
to spread The wasting of the distal part of the thigh imparts to 
this segment of the limb the general form of, an inverted Indian 
club or champagne bottle Later in the evolution of the malady 
the small liand muscles and those of the distal third of the forearm 
•vsaste Characteristic of this wasting is the remarkably slight 
degree of weakness and disability that ensues Tiie patient alks 
uith foot drop, but contmues to lead an active life for very many 
> cars, and the expectation of life is not shortened All forms of 
sensation may be impaired within the distribution of the wasting 
Pes cavus and hyper extension of the proximal phalanges develop 
early 
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Treatment. — The slow course of the malady is uninnucnccd by 
treatment. The wearing of a foot-drop support ultimately becomes 
neccssarj'. 


' UOTOR NEURONi: DISEASE 

The essential lesion in this malady is a degeneration of motor 
nciu-ones, both upper and lower, namely, of the pjTamidal fibres, 
of ventral liorn cells, and of cranial motor nerve nuclei. In different 
cases the relative incidence of degeneration varies. In some the 
change is maximal in the ventral horn cells of the cervical enlarge- 
ment of the cord, in others in the cranial nerve nuclei, in yet others 
the pyTamidal fibre sclerosis is severe and a’dds the appropriate 
features to the clinical picture. In other words, there are several 
clinical tj’pcs of motor neurone disease which give expression to 
^•ariatjons in tlie incidence of the pathological process. For these 
types various names arc in use and are sometimes employed as 
synonyms for tlic term motor neurone disease, viz. progressive inns- 
cular atrophtj, amyotrophic lalerat sclerosis, and chronic tnilbar palsy. 

Aetiology.— -Nothing is known of the pathogenesis of this malady. 
Inheritance plays no part, but as in the case of other maladies of 
unknown aetiology injury has been 
invoked as an occasioiial factor. In 
the present state of knowledge it is 
impossible to conceiv’c of apenpheral 
Injury capable of setting up a slowly 
progressive motorneurone degenera- 
tion, and the occasional association 
of injury and motor neurone disease 
is accounted for by coincidence more 
easily than by postulating an ob- 
FiQ 32 — SrnjATiov or the scure and inexplicable relationship 
Co»i> Ncrao-O! of cause and ellect. Probably some 

, , , . cases attributed to trauma are not 

AxQiotropliic lalem BClepoau, Bhow- x. i. 

ing thealtuationofthoiesiouiatha true coses of motor neuTone dis- 
lateral and asierjor coiusuu osd in ease, but ujidiognosed examples of 
ih. veoti.1 hom.. Tb. , j jo thc Cervical cord as- 

regions aro marked by dots . , , ... . , , • • / 

sociated with vertebral injury (see 
page 209). It is a malady of the second half of life and males are 
more often affected than females. Rarely, a case may be seen in 
a yoimg adult. 

Pathology. — In the spina! cord there is degeneration of the 
ventrolateral columns, especially affecting the pyramidal fibres. 
There is profoimd atrophy of motor nerve cells either in the ventral 
horns of the cervical region of the cord, or in the motor nuclei of the 
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pons and medulla, or m both situations There is also some Bet/ 
cell loss in the motor cortex The wasted muscles sho^^ atrophic 
changes in the fibres (Fig 32) 

It IS usual to describe the tliree foUomng chnicai types, but com 
bined and transitional forms also occur, as must be obvious from 
what has been said of the variable incidence of the pathological 
process within the motor systems 

(a) Amyoteopkic Lateral Sclerosis 

This is perhaps the most frequently encountered clinical variant 
The patient is commonly a middle aged man, often of the labouring 
class He complains that he has noticed wasting of one hand, and 
frequently only a direct question ebcite the fact that the hand has 
also become weak In an early case, that is, one of less than a year’s 
duration, he may have nothing to say of the opposite hand though 
inspection may possibly reveal the faint begmmngs of wasting there 
also Occasionally, if the wastmg and weakness be considerable 
and the hand and arm therefore little used there may be an ad 
ditional complaint of coldness, perhaps even of some tmglmg in 
the fingers Alternatively if the limb is still m heavy use, this use 
may be accompanied by some aching in the muscles Examination 
reveals wastmg involving the small hand muscles — thenar, hypo 
thenar and mterossei — and involving them all m umform degree 
Fibrillation ^v^ll be seen — most obviously m the first dorsal inter 
osseus muscle — and if not at first then after the muscles have been 
^oIuntanIy contracted Further inspection of the limb and 
shoulders will probably reveal, if not the initial stage of wasting 
m the forearm, then widespread fibrillation of the limb muscles, 
of the pectoralis, deltoid, rhomboids, and trapezius Fibnllation 
seems to spread ividely in advance of wasting and thus always to 
involve a wider field of the musculature Even in the opposite 
and perhaps unwasted arm and hand a degree and extent of 
fibrillation not less marlced may be seen In short, tlie combination 
of imiform wasting of the hand muscles and of widespread fibrilK 
tion are highly c^ractenstic of the imtial stage of this malady 
The tendon jerks m the arms are almost invanablj markedlj 
increased, and so also is the mechanical irritability of the entire 
hmb and shoulder girdle musculature When pectoralis is topped 
a large strand of muscle fibres contracts and relaxes rapidly, 
raising the skm o\ er the contraebng fasciculus 

In the lower limbs it is common to find increased tendon jerks 
No other abnormal signs are found, and the paraesthesiae that 
are sometimes complained of in the affected extremity ha\e no 
corresponding objective sensory change 
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Some nine or twelve montlis after the appearance of wasting m 
one hand the same process develops m its fellow, and m both limbs 
the « asting then tends to spread steadily up the limb until the 
shoulder girdle muscles are also affected The lower part of 
trapezius wastes and disappears relatively early, the upper portion 
later and never completely l^atissimus dorsi and serratus anterior 
arc often intact even in the final stages of the malady, so that the 
winging of the scapulae so common and so early m muscular 
dystrophy may not occur at all, though m some cases even tliese 
muscles ultimately waste profoundl> In the majoritj of instances 
the process is more marked m one upper hmb than m its fellow, 
that IS, m the hmb earlier involved 

As this process spreads and deepens, signs of upper motor 
neurone fesion appear m the legs, the tendon jerks become brisker, 
ankle clonus and liypcrtonus may develop, but an extensor plantar 
response maj be strikingly late in dev eJopment, and the abdominal 
reflexes disappear e\ cn later than the appearance of this reflex and 
arc sometimes retained tliroughout the jlbicss Profound weakness 
of the legs is exceptional and the flexed type of paraplegia is never 
seen Occasional!} the upper motor neurone clement m the disease 
renders tlic arms w ciker than tJie degree and extent of wasting can 
account for A brisk javr jerk is not infrequently encountered 

In a few cases the pjTamidal fibre degeneration seems to precede 
the ventral horn cell degeneration, and when this is the case the 
signs enumerated as present m the legs may for a period of months 
be present alone, no wasting being visible It is to this condition 
that the name of pnmar> lateral sclerosis was formerly applied, 
but most cases so labelled ultimate!} prove to be om}otrophic 
lateral sclerosis or some other known affection of the nervous s} stem, 
and the title corresponds to no special rccogmzed pathological 
process and should be abandoned 

The combination of progrcssiv e and considerable wasting of the 
muscles, most marked distnll}, with marked and uniform increase 
of tlie arm jerks is, in the absence of sensor} and spluncter distiub 
ances characteristic of this variant of motor neurone disease It is 
steadil} progressive, thovigh occasional cases of spontaneous arrest 
lasting for a period of }ears may be met with Death commonly 
ensues within two or three years of onset, but casesof moregradual 
dev elopment occur 

(b) PiioonEssrvE Musculah Atbopuy 

Although pathological examination of the spmal cord reveals 
some degree of sclerosis m the lateral columns, the ventral horn 
cell degeneration predominates greatly and governs the chmeal 
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aspect of the case The wasting is of the distribution already 
descnbed, but m tlus variant it may long remain confined to the 
small hand and forearm muscles, shovnng no tendency to spread 
more •mdely for many years Such are the cases that we are apt to 
think we have arrested by our thempeutic measures In other 
cases the spread is rapid and extensive, finally involving the neck 
muscles so that the head droops and flops passively os the patient 
sits up or lies down An extreme degree of muscular wasting may 
thus come to invade arms, shoulder, and neck In a few eases this 
process may begin, not m the upper but in the lower limbs — a 
state of affairs rarely if ever encountered in amyotrophic lateral 
sclerosis — or it may appear in the lower hmbs later than m the 
upper The site of onset and the spread of wastmg show little 
umformity from ease to case when the lower limbs are involved, 
but fibrillation is as prominent here as m the upper limbs 

Usually the tendon jerks remain at normal — sometimes at 
heightened — activity Their disappearance is unusual except in 
the case of the clmically similar amyotrophic meningo myelitis of 
syphilis, which should be suspected when the tendon jerks behave 
wi this way 

(c) CnnoNic Bulbab Palsy 

Just as there ore two vanants of the malady when the limb 
muscles are concerned — a spastic type (amyotrophic lateral sclerosis) 
and a purely atrophic (progressive muscular atrophy)— so also there 
are spastic and atrophic variants of chronic bulbar palsy In a 
very few cases the spastic element so for predominates that little 
wasting may be seen, but instead there is a spasticity of the affected 
muscles that mav lead to a failure to recognize tlie nature of the 
lesion As a rule the condition is what we may call spastic atrophic, 
the atrophic element predominating Usually the patient seeks 
advice for a slowly increasing difiiculty in articulation, shortly 
followed by difiiculty m deglutition On examination fibrillation 
wjJJ he seen j.o the jnOseJes io the region rif tbc mouth and chm 
The lips are slightly open and sabva trickles from the corners 
It may not be possible for the patient to purse the lips or to whistle 
The mucous membrane of the tongue is wrinkled and constanti} 
“on the work” over the wasted and fibnllating musculature The 
range of movement of the tongue is limited and protrusion beyond 
the lips may be impossible On phonation the excursion of the soft 
palate is diminished Swallowing is slow ond laboiu-ed because the 
v^ eak muscles of the tongue and the floor of the moutli cannot push 
the food bolus back into the fauces, and pharyngeal deglutition is 
impaired owing to weakness of the hyoid muscles, the larynx is 
not fixed and moves up and down, and the nasopharynx is not shut 
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off For similar reasons articulation becomes grossly disturbed 
and the \oice monotonous Finally the patient can make only 
inarticulate noises, s^vallowng becomes virtually impossible, and 
an aspiration pneumonia closes the distressing scene, usually within 
tw o years of the time of onset 

When the spastic element is prominent, the face moves as a 
whole, slowly and in exaggerated degree, and there may be a 
tendency to what is called spasmodic weeping and laughter of the 
type found in pseudobulbar palsy, with which this \ariant of 
chronic bulbar palsy may be confused if the fact of its slowly 
progressive onset be overlooked In pseudobulbar palsy the 
onset IS usually sudden after two or more thrombotic attacks (see 
page 100) 

TIus incidence of the essential pathological process may occur 
alone or in combination with amyotrophic lateral sclerosis, 
sometimes one sometimes the other opening the course of 
events 

Chronic bulbar palsy, whether alone or with amyotrophic 
lateral sclerosis, usually runs an uninterrupted course to a fatal 
issue within two years, yet occasional cases may be met m which 
the process undergoes a temporary arrest for one or more years 
before ogam becoming active 

Diagnosis — ^The features by vrhich motor neurone disease may 
be distinguished from the muscular dystrophies, from dystrophia 
myotonica and from the peroneal type of muscular atrophy, have 
already been considered They include the absence of heredo- 
familial factors, the onset m or after middle life, the topography 
of the wasting and the presence of persistent and widespread 
fibrillation, and finally m almost all cases the exaggeration of the 
tendon jerks even when the extensor type of plantar response 
does not dev elop 

Sensory loss is absent, there are no skeletal deformities or trophic 
lesions, and these negative pomls distinguish motor neurone disease 
from synngomyelia In amyotrophic memngo-my ehtis of sy'phihtic 
origin, the arm jerks, and sometimes also the tendon jerks m the 
lower limbs, are diminished or absent, though the Argyll Robertson 
pupil reaction is by no means constantly present Further, the 
initial onset of wasting in the hand muscles and its contmuous 
spread proximally up the limb is not so constant as is the case m 
motor neurone isease In the syphihtic condition the wasting 
process may begin proximally, or begmmng distally may skip 
muscles as it spreads upwards Spontaneous arrest is also more 
often encountered m syphilibc menmgo myelitis than m motor 
neurone disease Finally, the reactions m blood and cerebrospinal 
fluid w ill betray the presence of syphilis 
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The differential diagnosis of unilateral wasting of the hand will 
be considered under the heading of cervical nb 

Treatment — ^It has to be confessed that no mode of treatment 
checks or in any way influences the progress of motor neurone 
disease, and symptomatic measures alone are available 

It has recently been claimed that ntamm E {tocopherol acetate) in 
doses of from 3 mgms thnce daily not only checks the progress of 
muscular wastmg m motor neurone disease, but also leads to rapid 
improvement A similar daim has been made for this vitamin m 
respect of the muscular dystrophies Carefully controlled observations 
by numerous observers have conclusively shown these claims to be 
without foundation, and the attempt to differentiate a special variant 
of motor neurone disease that does respond to vitamin therapy is 
equally without evidence 

For cases of bulbar palsy the food must be mmced and of a 
pappy consistence Massage is no more than a placebo, wlule to 
stimulate the weakening and wastmg muscles by electrical currents 
IS obviously to “ whip a tired horse ” 


ARTHRITIC finrSCULAR ATROIHY 

The wastmg of the interosseous muscles and the ulnar adduction 
of the fingers that accompany arthritis of the metacarpo phalangeal 
jomts are familiar to every clinician, but less uniformly recognized 
IS the wasting that may accompany arthritis of the knee or shoulder 
joint In general we may say that the wasting round an inflamed 
joint does not affect all muscles equally, but is largely restricted 
to the extensor muscles proximal to the joint Thus m the case of 
the knee, wasting falls almost exclusively upon the vasti muscles 
It may become extreme, so that extension at the knee is gravely 
weakened and the leg tends to “give ” when weight is put on it m 
walking, or when the leg is being extended as the patient walks 
upstairs In short, a considerable disability may result The 
knee jerk may disappear I^TiiIe wasting is active the muscle is 
tender and fibriUates In tlie case of the shoulder, deltoid and the 
spinati are particularly affected, and elevation of the arm to the 
vertical may be impossible In the case of the hip joint there may 
be evident wasting of the glutei Ibe wastmg is always more se\ ere 
and rapid in de\ elopment m an acute than m a chronic arthritis 

The treatment of the condition is that of the arthritis if this be 
active I\Tien it has subsided increasing exercise will promote a 
certain degree of recovery of strength and of bulk but some 
residual weakness and ^^astmgmay lie permanent 
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POST-PARALYTIO MUSCULAR ATROPHY 

Reference has been made in the opening paragraph of the chapter 
to the muscular wasting that ensues upon paraljsis from lesions of 
both upper and lower motor neurones Muscular wasting is not a 
feature of lesions of the extrapyramidal system 

In both the acute hemiplegia of \ascular lesions and the pro 
gressive hemiplegia of intracranial tumour, some wasting of muscles 
makes its appearance It is never profound and is most clearly 
evident m the small hand muscles, where after a severe vascular 
lesion with complete hemiplegia it may become evident within a 
week or two In old residual hemiplegia a slight general wasting 
of the affected limbs, more particularly the arm, may be seen In 
this disuse may play some part 

In acute lower motor neurone paralysis {eg acute poliomyelitis) 
the wasting necessarily takes some time to appear In totally or 
profoundly paralysed muscles it becomes evndent m the third«or 
fourth week and thereupon progressively increases until, unless 
some V oluntarj pow er is restored, affected muscles may w aste until 
no contractile tissue remains Fibrous contracture with shortening 
may then develop unless prevented by treatment 

In hjstencal paraljsis, prolonged disuse may lead to evident 
muscular wasting in the affected limb or limbs 

CERVICAL RIB PRESSURE 

The segmental composition of the brachial plexus is subject to 
variation and two types occur, high or prefixed and low or post 
fixed The first named is the commoner variation In the pre 
fixed tjpe the fourth cervical root contributes a large branch, the 
first thoracic root a small one and there is no quota from the second 
thoracic In the postfixed type there is no branch from the fourth 
cervical root, but a large one from the first thoracic and a smaller 
one from the second thoracic root Tlic dev elopment of the ribs 
follows that of the plexus, so that with a prefixed plexus we may 
find a seventh cervncal rib, and with a postfixed plexus only a 
rudimentary first tlioracic rib If the adjustment between ribs 
and plexus is not perfect, the cervical rib maj stretch the seventh 
and eighth cervical roots, or the latter of these alone, as they pass 
downwards and outwards over it Rarelj, with a postfixed plexus, 
an imperfectly formed first thoracic nb may similarly stretcli the 
first thoracic root 

The accessory (cerv ical) nb vanes in size and form It is rudi 
mentar) and its distal part may be fibrous or bony It maj be 
simply an enlarged seventh cervical transverse process, a short 



Fio. 34. — Radiogram or Cervical Rid^. 

Bilat<?ral corvjcal ribs. Tim right rib w non'Rrticiilnted, sloping and taporing, 
and had produced flm cljarnelcnstjc eltiucal ejTnpioms of nb prcaatiro in tho 
patient, a votnan of 30. The left rtb la articulated and jiaasea down to the 
Gist thoracic nb. It liad produced do Bj-roptoma. Tho radiogram aUo shows 
a drooping of the Blumldcr oa the rigiit side. 

To face page 232. 
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articulated nb with a fibrous prolongation, or a long articulated 
bony nb The last named type is less likely to cause plexus pressure 
symptoms than the two first named varieties On the whole, the 
variety most commonly seen is the elongated transverse process, 
and when this is associated mth plexus pressure it his a character 
istic radiographic appearance It slopes downwards and outwards 
and tends to taper towards its extremity, the tip being sometimes 
more sloping than the rest of the process (see Fig 84) 

In other words, the shape and direction of the process are more 
important than its length Cases are on record where the scalenus 
anticus muscle has exerted pressure on the nerve roots and thus 
produced^he cervical nb syndrome 

Aetiology — ^Accessory ribs are commonly bilateral, but very 
rarely indeed do they cause pressure symptoms bilaterally Several 
factors may precipitate the development of such symptoms 
A lowenng of the shoulder girdle is probably a constant factor 
This lowering occurs naturally during the passage from early to 
middle adult life and is more marked in women than in men, but 
it may be produced by a change m occupation , as for example 
when a young mother begins to carry her first baby on her arm, or 
takes to heavy housework for the first time Examples of this 
kind could be cited freely Thus, a young woman accustomed to 
serving behmd the counter of a baker’s shop began to do the round, 
carrying a heavy basket on her arm Within a few weeks symptoms 
of pressure on the plexus developed A sempstress developing 
spasmodic torticollis could no longer sew and took to office cleaning 
scrubbing and carrying buckets of water Cervical nb symptoms 
developed rapidly 

Women, m whom the shoulder normally lies lower than m men, 
provide the majority of cases 

Symptoms — There are three possible components m the chmcal 
picture sensory, motor, and vascular The last named component 
IS frequentlj absent, though there are coses in which it alone is present 

The sequence of events is usually as follows The patient, follow 
mg a change m occupation or the assumption of heavier workj 
begins to complain of aching and shooting pam m the muscles of 
the forearm and m the hand This pam may come on during the 
course of the day’s work and often develops with great severitj 
after the patient has gone to bed During the night she may be 
kept awake and there are various positions adopted to obtain relief 
Some patients like to adduct the arm and to place the forearm and 
hand across the chest, some find relief from elevating the hmb 
above the shoulder and placing it on the pillow Others again 
prefer to let the arm hang downward over the edge of the bed for 
some minutes During the daytime it may be noticed that the 
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carrying of a parcel or the rearing of a hea\’y coat induces pain 
The degree and persistence of pain vary greatly from case to case, 
and there are sufferers from cervical rib ■whose attention is first 
drawn to the condition by the appearance of wasting of the thenar 
eminence, though these are the exception Tingling and numbness 
m the fingers are also commonly and early complained of Usually 
these sensations arc referred to cither radial or idnar side of the 
liand rather than to all the fingers equally 

On examination very little may be found Objective sensory 
loss is absent or slight and of indefinable distnbution, but corre 
spending approximately sometimes to the median sometimes to 
the ulnar, ner\e distribution Tenderness on pressure is, however, 
virtuall) constant m opponens pollicis and less frequently in the 
first dorsaf interosseous muscle ^Vhen w asting is present its dis 
tribution is in most cases characteristic of the condition The 
radial half of tlic tlienar eminence is flattened and sometimes hoDow, 
as though scooped out {sec Fig 33) This appearance is due to 
wasting of opponens polhcis and abductor polIicis As the pressure 
continues this selective incidence of wasting remains obvious, but 
the mterossci may also show some degree of wasting, and all 
the wosted muscles are very tender to pressure An occasional 
flicker of fibrillation may be seen in the wasted opponens polhcis 
In early cases where obvious wasting is not to be seen palpation 
of the tw 0 thenar eminences simultaneously may rev eal a cunous 
softness of opponens on the affected side 

In a smaller proportion of cases the wasting is ulnar m type and 
invoU es the mterossci and hypoUienar muscles It is m association 
ivi th this type of w asting that ulnar paraesthesiae are usually found 
Recurrent cramp m the affected hand muscles may also be com 
plained of 

A widely different picture is that in which coldness, blueness 
and — occasionally — swelling of the hand are seen These have 
been attributed variously to compression of the subclav lan arterj , 
to disuse of the hand or to pressure on the sympathetic fibres m 
the first thoracic root Rarely gangrene of a finger tip may ensue, 
and It IS probable that m this case there is compression of the 
subclavian artery with thrombus formation within it and embolism 
Signs of cervical sympathetic involvement are extremely rare 
Diagnosis — The presence of pam in one forearm and hand 
behaving as detailed above, and occurring in a woman m the third 
or fourth decade of life should, even m the absence of objective 
signs, lead to the search for a possible accessory rib by radiography 
In the presence of wasUng of the muscles of one hand a wider 
diagnostic problem arises Characteristic of nb pressure is the 
selective wasting already described In motor neurone disease the 
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A\asting of the hand muscles is global, or imiform m degree and 
not selective Also in this disease the muscles are not tender 
and there is no history of pain radiating down the limb It should 
also be remembered that cervical ribs do not m most cases produce 
any symptoms, and that there is nothing impossible in the pres- 
ence m a given person of an asymptomatic cervical rib and motor 
neurone disease In short, whatever information be derived from 
the study of the radiogram, the chnical aspect of the case should 
be the essential deteimmant in diagnosis In syringomyelia the 
wastmg of the upper limbs may be unilateral at onset and may 
involve small hand muscles first In these circumstances, the 
presence of scars of old or recent bums and mjuries on the hand, 
of the characteristic type of sensory loss, of skeletal deformities, 
of lost arm jerks, and the global character of the wastmg 
distinguishes syringomyelia from rib pressure 

Treatment — In early cases without wasting, we may as a trial 
step seek to ascertain whether the rehnqmShing of heavy work 
and the employment of massage and active exercises to the shoulder 
girdle muscles, with a view to elevating the shoulders, will reliei e 
symptoms Such measures occasionally provide complete relief, 
but if wastmg be present and if the patient’s circumstances make 
a change of occupation impracticable, the surgical removal of the 
nb or the division of its fibrous prolongation is necessary This 
step should not be delayed if wasting is progressing or disabling 
In characteristic cases of the syndrome when X ray examination 
fails to reveal the presence of any abnormal costal element, the 
possibility that scalenus anticus is exerting pressure on the roots 
must be considered "When this is thought to he the case, the 
muscle may be dia ided 


STEINGOUYELIA 

A chronic and slowly progressive disease of the spinal cord 
characterized pathologically by cavitation and ghosis m the spinal 
cord, and dmriraWy by the comfrrnatron of warfrng- of the upper 
limbs, by loss of painful and thermal sensation over several spinal 
segments and b) a variable degree of spastic paresis of the legs 
Sometimes the process extends upwards into the medulla (syringo- 
bulbia), producing symptoms referable to cranial nerves 
Aetiology — It is probable that syringomyelia arises from the 
proliferation of rests of embryonic glial cells m the central region of 
the cord In this proliferated mass cavitation secondarily occurs 
The lesion may be associated with other structural deformities such 
as spma bifida, cerv ical rib, or asymmetry of the skull 

Tlie two sexes are affected equally; the malady makes its appear* 



230 DISEASES OF THE NERVOUS SYSTEM 

ance clinically in adolescence or early adult life. A kyphoscoliosis 
developing in childhood may precede the characteristic symptoms 
of the developed disease. 

Pathology. — ^Thc gliosis and cavitation develop in the neighbour- 
hood of the grey commissure of the cord, and they may lead to an 
irregular enlargement of this in the cervical segments where the 
process is most advanced, Tlie vertical extent of the lesion may 
be considerable, cavitation predominating at some levels and 
gliosis at others. The cavity may occupy the entire extent of the 
grey matter of one or more segments and may invade the lateral 
white columns. Its walls are composed of dense glial tissue, and 



Two diAgranu of transveno eectioaa of tho cord. A thowuig the oeatraJ cavity sur. 
roimdcd by gliosis and stretching across the midlme of the cord. B represents a 
normal section of tho cord in wluch the lesion depicted m A is marked m dotted 
lines Hie diagram shows how the crossed sensory pathway (pam and temperature 
sense) is interrupted as it decussates to Join tho spino-thala^o tract m tho opposite 
half of the cord Tho uncrossed sensory pathway, on the other hand (postural, 
tactile, and vibratory sensibility), turns upwards m the posterior columns of the 
side of entry and thus escapes interruption. ]n this way the characterutio “dis* 
socisted ” sensory loss of syringoToyeha is produced 

the surrounding normal structures of the cord are compressed and 
in vaiying degree destroyed. In the medulla gliosis predominates 
and appears as a unilateral streak, with or >vithoiit a fissure, below 
the floor of the fourth ventricle (Fig. 85). 

Symptoms.— The patient usually comes under observation in 
some such circumstances as the following. He may seek advice 
for a progressive weakening and wasting of his hands, or of one 
of them, and when they are examined the sores and scars of new 
and old injuries and burns are seen on the palm and especially on 
the fingers. Cigarette burns provide many of these lesions which, 
the patient will say, are almost if not quite painless, so that he 
does not know of their presence until he sees them. Alternatively, 
such a patient may be in an occupation not rendering him liable 
to injury, but on changing his employment for rougher work may 
notice that painless injuries appear m an unaccountable fashion 
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on his hands , as for example in the case of a clerk w horn cir- 
cximstances forced to take to botUe-washing and removing bottles 
from an'antoclave At once blisters began to appear on his fingers 
Examination revealed m addition the early stages of wasting of the 
small hand muscles. Thus, either motor or sensory signs may first 
bring the malady to notice 

Systematic examination will then reveal what may be profound 
wasting of all the small hand muscles, bilateral but not bilaterally 
equal in early cases There may also be wastmg of muscles in 
forearms, upper arms, and shoulder girdle muscles In some cases 
the latter muscles are predominantly or exclusively affected, so 
tlmt no wasting may be visible until the patient is turned roimd 
and his back and shoulders inspected As a rule fibrillation is 
absent, or if present is minimal m degree and extent 

In cases of longer standing changes m the joints of the upper 
limbs, OP in one of them, identical with those seen m the lower 
limbs of tabetics (Charcot joint) may be present The affected 
joints are swollen by fluid effusion, are abnormally mobile, and 
may reveal gross crepitation on movement 

The skin of the hands is not normal m texture and appearance 
as it IS m motor neurone disease, but is often cyanosed, and there 
IS a soft, succulent thickening of the subcutaneous tissues which 
gives the hands a curious, soft and almost boneless quality when 
they are grasped Healed and unhealed injuries may be seen on 
palm and fingers, and some of these may be chronically infected, 
swollen and granulatmg In a few cases recurrent painless whit- 
lows leading to loss of terminal phalanges may be seen 

Examination of sensation reveals the characteristic “ dissociated 
sensory loss ” Tactile and postural sensibihty are everywhere 
normoi, sa\e perhaps m very long-standing cases where cutaneous 
sensibility to all forms is lost over the hand and fingers, but there is 
total loss of sensibihty to pam or to temperature, or more commonly 
to both The distribution of this selective loss vanes from case 
to case, but usually the arms and forequarters are involved, on one 
or both sides, though not necessarily symmetrically It is typical 
of this sensory loss that’it has a lower as well as an upper level It 
is what we may call a “ suspended ** sensory loss and rarely goes 
lower than the cutaneous areas of the fifth or sixth thoracic seg 
mental levels (Fig 36) In very long standing cases it may, how 
ever, on one or both sides include all the body below the upper 
level This upper lei el vanes from the fourth cemcal right up to 
the limits of the tngemmal nerve distnbution, agam not necessarily 
on both sides 

l^Tien there is also synngobtdbta the selective sensorj loss maj 
include the fifth nerve area, and there may be unilateral wasting 
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nnd fibrillation of the ton^e, the signs of a sympathetic lesion 
(drooping lid and small pupil) and nystagmus. 

The “ suspended " character of the area 
of sensory loss depends for its production 
upon the site of interruption of the sensoiy 
pathway. It will be remembered that the 
fibres canying impulses underlying sensa- 
tions of pain nnd temperature end in the 
posterior horns of grey matter on the side of 
entry, the pathway being taken up by a 
second relay of fibres srliich cross the midline 
in the region of the grey commissure to turn 
upwards m the lateral column as the spino- 
thalamic or crossed sensory tract. At their 
place of crossing lies the gliosis and cavita- 
tion which form the essential lesion and 
here the fibres are destroyed. This inter- 
ruption occurs over a variable number of 
cen'ical and thoracic segments, and it is in 
the cutaneous distribution of these segments 
that wc find loss of painful and thermal 
sensibility. 

„ ^ < The distribuUon of the muscular atrophy 

f >0 depends upon compression and destruc- 

DisTRtBCTJov or ScssoBY tion of ventral horn cells by the lesion in 
Loss Ilf SYiuNaouTtm. certain— usually lower cervical — segments, 

A clioracteriatK! clistnbu ivliile the later development of spastic 
weakness of the legs mth the appropriate 
mat atunuii in a cose of changes m tone and reflexes depends upon 
BjT^oroyeLa On tiio compression and sclerosis of the descending 
rcfthe!o‘'™d™oi'«2fbi“ pjTamidal tracts as they pass through the 
o\cr the penpheiy of the segments where the lesion is most dereloped. 
mtii nerve dutnbution Rarelv the lesion is prominent in the 

(lesion mvolviag lower part , , - , . 5 . 

of sensory root of the fifth lumbar enlargement, and m this case w'e 

nerveinihecemcftiregion), flnd wasting of the muscles of the legs, 

“d -f *'■'= 

spmal eegmente On the feet and the characteristic sensory loss, 
left aide the sensory root of jjj matter of skeletal deformities, a 
markeddegreeofthoraciokyphoscoliosisand 
what la called m the text some asymmetry of the skull are the usual 
the “^ponded” character findings, and may date from cluldhood. 

of the sensory loss. ProgDOSis.-^jringomyeha is a slouly 

progressive malady, not necessarily shortenmg life, but ultimately 
rendering the arms and hands useless, leading to changes in the 
joints of the upper limb and to some disability of the legs. 
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Treatment — Formerly the surgical incision of the cord at the 
level of maximal involvement (as indicated by the physical signs) 
and in the midlme posteriorly was performed The serous fluid 
with which the cavity is filled, and sometimes distended, was thus 
evacuated, but the cervical region of the cord is a hazardous one 
to interfere with and the results did not justify the hazard It is 
now the custom to give deep X ray therapy to the cervical region 
of the cord with a new to the destruction, or shrinkage, of the glial 
proliferation It is held that even if this procedure does not lessen 
the disability it maj arrest the downward progress of the malady 
Striking claims have been made for this treatment, but no consistent 
benefit follows it Treatment is therefore mainly symptomatic 
and palliative and consists m the protection of the hands from 
injury and the care of injuries when these are sustained The 
malady is almost in\ anably painless 
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MYASTHENIA GRAVIS 

A LTIIOUGII os a muscular affection asthenia gratis might 
suitablj he considered among the primarj muscidar diseases. 
Masting IS not one of its features and its pathogenesis 
IS peculiar to it It is therefore best treated separately 
Aetiology. — This is unknown, but it has been found that the 
essential abnormality is a failure of normal conduction of the motor 
ncr%e impulse at the neuromuscular junction Tlic arrival of nerve 
impulses at this junction normally leads to the liberation there of 
acetyl choline Mlueh renders the muscle fibres sensitive to the 
impulse If this substance be not liberated or if it be prcmaturcl> 
destroj cd contraction docs not follow One or other of these abnor 
malities is present in mj asthenia gravis, and can be tcmporaril} 
overcome b> the injection of phjsostigmme (or of the svnthetic 
product prostigmine) so that normal contractions follow until the 
effect of the drug wears off Themaladj is more common in women 
than m men, usually makes its appearance in adolescence or early 
adult life, and is compnrativelj rarely found to develop m middle- 
aged or clderlj persons Wicn it docs so, howev cr, it is apt to run 
a more chronic and benign course than m >oung persons 
Pathology — A large persistent thjmus gland has been found 
in very manj cases, but wlicthcr this is constantly present cannot 
be certainly stated at present 

Symptoms — Tlic charactcnstic symptom is the extremely rapid 
dev elopmcnt of fatigue and weakness m skeletal muscles w hen these 
are m action The distribution of this disorder of function v ancs 
from case to case, and in a giv en patient from time to time It may 
be confined to the muscles movmg the eyes, or to muscles supphed 
by cranial motor nerv es, or it may mv olv e almost the entire muscu 
lalure Its symiptoms are therefore transient squint with diplopia 
and ptosis, facial weakness, weakness of the muscles of articulation 
mastication and deglutition These symptoms ore usually mmimal 
when the patient awakes m the morning and increase during the day 
On talkmg the voice becomes progressively weaker, on chewing the 
masseters w eaken and the jaw drops and may have to be propped up 
by the patient’s hand, on dnnking the soft palate weakens and 
regurgitation of fluid through the nose occiurs Ptosis may increase 
240 
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progressively so that as the day goes on the patient has to tilt his 
head ever more backwards to see through the narrowing palpebral 
fissures The limbs -ueaken similarly, and when the limb muscu 
lature begins to be mvolved in a case in which only muscles supphed 
by cranial nerves have hitherto been affected, it is the deltoids 
which commonly show the first signs of involvement In severe 
cases the patient may be bedridden and helpless, and accesses of 
weakness in the respiratory muscles may imperil ^s hfe or end it 

The condition fluctuates widely and spontaneous and permanent 
recovery is known to occur Relapses are more common The 
tendon jerks remain normal, there is no sensory loss and no im 
pairment of pupillary or of sphmeter function In exceptional 
cases there may be some muscular wasting with a degree nf per 
manent residual weakness In elderly patients the w eakness may 
remain restricted to ocular and facial muscles throughout the trunk 
and limb muscles retaining normal power In pregnant subjects 
the symptoms usually abate, especially during the last three 
months, and confinement is normal and uncomplicated by myas 
thema 

Dit^osis — The temporal variation m the symptoms and the 
absence of signs clearly indicative of a lesion of the nervous system, 
and the dramatic response to injections of physostigmine provide 
conclusive diagnostic criteria 

Prognosis — This is veiy vanable and in the mdividual case 
quite unpredictable An early fatal issue is more often seen m 
adolescents or young adults than m older patients while on the 
other hand yoimg subjects may make a rapid and complete recovery 
from the gravest manifestations of the malady Such recovery 
cannot be attnbuted to treatment 

Treatment — Clearly a hfe of restricted activity and one as free 
as possible from emotional excitement are essential Not every 
patient tolerates the regular administration of prostigmine by m 
jection, as, after the beneficial effects of a dose have passed off, the 
weakness may be seriously increased It may therefore be given 
only before the principal meal to facilitate nutrition The dose for 
mtrarauscular injection is from 1 to 2 mgm , and atropine sul 
phate gr is given with it The drug may also be given orally, 
from four to eight IS mgm tablets being given during the day 
Ephednne either alone or with prostigmine and m gr ^ doses has 
also been recommended Large doses of potassium chloride (GO 
to 90 grains m the 24 hour period) may afford some rehef, used alone 
or in combination with prostigmine 

Good results have recently been claimed to follow the removal 
of a persistent thymus 
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MUI/nPLE PERIPHERAL NEURITIS (POLYNEURITIS) 

Gejterai. Considerations 

U NDER, these titles wc refer to a bilaterally sjTnmetncal 
affection of the peripheral nerve trunks to the limbs, 
involving both motor and sensory fibres In some in 
stances certain cranial nerves maj be affected, and the occasional 
presence of s> mptoms of mental disorder indicates that the central 
nervous sjstem is not immune from the effects of the causative 
agent 

Pathologicallj , the striking lesion in long standmg cases that 
have proved fatal is a parenchjTnatous degeneration of the long 
peripheral nerv es, affecting most severely the distal portions of the 
nerv cs The heart muscle is also affected 
Aehology, — Jlultiplc neuritis disp1a>s a qmte remarkable clinical 
and pathological uniformity despite the diversity of the poisons 
apporcntl) able to giv c nse to it These poisons range from such an 
elementary substance as arsenic, tlirough cth>l alcohol to the exo 
toxins of diphtheria In these circumstances the question naturall> 
arises as to n liethcr these substances do in fact act direcihj upon the 
nervous system to produce a single mode of reaction, or whether 
the) maj not do so \ndireclhj and in vTrtue of a common disorder of 
metabolism produced bj them, a disorder m the course of which a 
Single toxic metabolite is produced in the bod) to become m turn 
the direct neural and myocardial poison It would be premature to 
suppose that such an liypothesis necessarilj covers every aetio 
logical form of multiple neuritis, yet the climcal and experimental 
ev idence deriv cd from the studj of ben ben, itself a ty pical form of 
multiple neuritis, points m this direction 
Ben fieri is profiafify ina’uced' fiy a toxic proubutibnuerf m tihf 
course of the disordered carbohydrate metabohsm that ensues when 
carbohydrates are taken in large quantities without the vitamin 
normally found with them m nature, and it is not as biochemists 
formerly insisted a simple vutamm starvation degeneration of the 
nerves, though vitamin deficiency is a necessary factor m its pro- 
duction Vitamin Bi is essential to the carbohydrate metabolism 
of the nerv e cell In its absence this process is arrested at the stage 
of pyruv 1C acid formation, and this substance may accumulate in 
242 
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the cell Whether it IS toxic or not IS not knoTvn Yet the essential 
disturbance of function and the seat of the operative lesion in 
polyneuritis is in peripheral nerves, and not in nerv e cells There- 
fore there are yet important gaps in the chain of evidence hnlung 
Bi avitaminosis with the development of polyneuritis 

It is thought possible that chrome alcoholism, the cachexia of 
malignant disease and of chrome tuberculosis may lead to defective 
absorption of the relevant vntamins, and thus imhrectly and by the 
chain of ev cuts already sketched to multiple neuritis 

There are, however, cases of multiple neuritis, some of them severe 
and even fatal, which in the present state of knowledge cannot easily 
be harmonized with this hypothesis Such are acute febrde poly- 
neuritis, and also those cases of rapidly developing multiple neuritis 
that occur in persons apparently heallJiy, adequately nourished, and 
free from all discoverable infections In such cases it is at present 
difTicult to conceive of an avitaminosis as a factor 

In short, the problems of multiple neuritis are still far from 
complete solution ; the categones of ** infective ” and “ toxic ” 
polyneuritis express this incomplete state of our knowledge, and 
it IS impossible to assign a cause to a considerable proportion of 
cases 

Faihology. — It is not surpnsmg that in long standing cases that 
come to autopsy there should be found visible pathological changes 
m the penpheral nerves, yet it is certain that disorders of function 
must precede structural changes capable of microscopic detection 
Only thus can we account for the complete or relative absence of 
visible changes m the nervous system m certain rapidly fatal cases 
of multiple neuritis (beri-beri, I^ndiy’s paralysis), and for the quick 
recovery in some profoundly paralysed cases In short, symptoms 
cannot be closely correlated with microscopically visible changes 
In long standing fata! cases of multiple neuritis degenerativ e 
changes of Wallenan type are found in the axis cylmders of the 
affected nerves, together with some proliferation of the nuclei of the 
neunlemraal sheath The nerve cells and fibres of the cerebral cortex 
may also show a degree of degenerative change, which may perhaps 
be correlated with the mental symptoms so frequently found in 
these cases The heart shows fatty infiltration and mjocardial 
degeneration In the rapidly fatal cases there may be found acute 
dilatation of the heart 

Symptoms. — ^The various aetiological forms of multiple neuritis 
do not differ essentially in their symptoms or behaviour, but only 
m rapidity of onset, of development, and of recovery. In some 
there are special s>Tnptoms peculiar to the aetiological v ariety m 
question, as for example the palatal and accommodation palsies 
of diphtheritic neuritis, the hyperkeratosis and desquamation of 
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arsenical neuritis, or the oedema of ben ben But these specific 
symptoms are no part of the multiple neuritis, -which tliroughout 
the entire range of actiological a anctics has a remarkable uniformitj 

The essential clinical featiues of poljTicuritis are 

(а) A paralj sis of loii cr motor neurone type with maximal, and 
sometimes sole, incidence on the limb musculature The lower 
limbs arc affected earlier and more severely than the upper, and the 
distal muscles of both more severely than the proximal There is 
foot drop and in severe cases vvTist drop The muscles arc tender 
to prcssiu-e, and the scat of cramps and sometimes of spontaneous 
pain In long standing cases wasting ensues, with the ultimate 
formation of contractures and deformities when adequate treatment 
IS lacking 

(б) A diminution and later loss of tendon jerks in tius sequence, 
ankle, knee and arm jerks 

(c) An impairment of sensation, varying m depth from case to 
ease, involving all forms of sensibility, and, like the paraljsis, maxi 
mal over the extremities and dimimsiung as the base of the hmbs 
IS reached The trunk is rarely involved 

(d) Tachj cardia during the active stage of the illness, and m the 
most severe cases, cardiac dilatation and ev en fatal syncope These 
s:>mptoms arc due to direct involvement of the mjocardium and 
arc not to be explained as was formerly done, on the basis of vagus 
neuritis 

The different actiological varieties show variations m the relative 
seventj of these symptoms In the most acute forms, sensory 
loss IS minimal, but the paralysis mnj spread to involve the 
tnmk musculature and even the facial muscles, and transient 
sphincter disturbance (retention or incontinence) may develop at 
the climax of the illness 

It ma) conduce to brevity if v^e lake three mam tj’pes as illus 
trative of polyneuritis what we may call a fulminating type as 
seen in the so called Landrj’s paraijsis and acute febrile (“m 
fective ”) poljmeuritis, the subacute early recovering tjpe seen m 
diphtheria and the cliromc type as exemphfied by alcoholic 
v/yui’/jA 

Landry’s Paralysis and Acute Febrile Polyneuritis 

It IS highly probable that there is no essential distinction between 
the forms of polyneuritis known by these titles, yet it has to be 
stated that the term “ Landry’s paralysis " has in practice become a 
cov er for various forms of acute spreading paralj sis as for example 
certain cases of ascending poliomyelitis But smee by definition 
Landry’s paralj sis is a form of rapidlj spreading and often fatal 
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paralysis characterized by the absence of severe or constant 
changes m the nervous system* so far as these are capable of demon- 
stration by present microscopic methods, poliomyelitis cannot be 
brought under this heading The mJd and inconstant chromatolytic 
nerve cell changes reported m fatal cases of Landry’s paralysis are 
m fact no more extensive or severe than may be foimd in any fatal 
febnle illness and they can scarcely be «)rrelated ^vlth the symptoms. 
In short, it is probable that death has ensued before rmcroscopically 
visible lesions have had time to develop, a point to which reference 
has already been made 

In certam acute and severe cases of polyneuritis the cerebro 
spinal fluid may contain an excess of protein, leadmg m rare cases 
to clot formation Such fluids may be yellow or brownish in colour 
Excess of cells is extremely rare Indeed, in most cases of the 
malady the flmd is normal 

A bnef period of febnle disturbance inth headache and malaise, 
sleeplessness, and gastro intestinal disorder may precede the appear- 
ance of the paralysis, uhich is of lower motor neurone type, 
flaccid, with loss of tendon jerks, and develops very rapidly 
Commonly the distal parts of the legs are first involved, paries- 
thesiae in toes and feet accompanying the development of paralysis, 
which spreads up the limbs, appears in the arms, may invade 
the abdominal and back muscles and then the facial muscles 
The muscles of respiration do not escape m this rapid ascent, but 
they are m many cases less severely weakened than the limb and 
facial muscles, save in those fatal cases where paralysis and asphyxia 
close the sequence of events Thus, as also m what is called acute 
febnle pcljaieuritis, we may see profound weakness of all four limbs, 
of the lower abdominal muscles and facial muscles, while the inter 
costals and other respiratory muscles still maintain an adequate 
level of activity Sensory loss is not severe, but m character 
corresponds to what is seen m other fonns of polyneuritis numb 
nesS and tingling in the extremities with some blunting of all 
forms of sensation in them Transient retention of urme or incon 
tmence may occur, bui qmckfy passes m surv zving cases The puise 
rate may rise to 100 or even 120 Having rapidly reached its 
maximum, if the patient does not die, the paralysis begins within a 
few hours or two or three days to dimmish, clearing first m the 
muscles least severely weakened The reco\ cry process continues 
rapidly, and only general debility and exhaustion may remain 
after two or three weeks, though the tendon jerks may take a longer 
period to reappear In other words, the pathogenic agent, which 
must be a poison of some kind, is eliminated or ceases to act before 
irreversible changes haa e occurred m the neurones involved 

It IS difficult to give a separate description of what has been called 
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acute febrile polyneuritis, for it differs m no essential from what has 
just been described Probably the absence of striking ascent of 
paralj sis and a less acute onset are the sole basis of tbf/erentiation 
It has been said that in aeutc febrile polyneuritis the muscular 
paralysis m the limbs is more se\ere in the pro-^imal than m the 
distal muscles, but this is not constantly the case, and no clear 
distinction between Landry’s paralysis and acute febrile poly 
neuritis can be made on grounds so vague A true lobar pneumonia 
may complicate the acute stage of the latter, and this together w ith 
the febrile prodromnta of the ilbicss make it difliculb to escape the 
conclusion that some organismal toxin plajs an essential role m 
causation A rare accompaniment of tliese acute eases of poly 
neuritis is a mild papilloedcmn, which subsides without producing 
any measure of optic atrophy or impairment of ausion Only bj 
Procrustean exertions can avitaminosis be fitted into the clinical 
pictures are considering, and uc should for the present be on 
guard against an nrlificinl simplification of the obscure problems 
of polj neuritis on these lines, though it remains likely that the 
further investigations of the mode of action of this factor m pro 
diiclng poljmeuntis, nhich it admittedly may do, ^\ill illuminate 
the general problem of these varying types of pol>Ticuntis 

Diphtheritic Paralysis 

ImoUement of the nervous sjstem maj complicate elmicall) 
mild infections bj the organism of diphtheria ns well as se% ere ones, 
the former espcciallj if the case be undiagnosed and the patient 
cither remain ambulant or resume physical activity prematurely 

Since diphtheria is maml) a disease of infants, it accounts for the 
majority of cases of multiple neuritis in this age penod 

Iherc arc tuo components m the fully developed clinical picture 
of diphtheritic paralysis that arc not part of the later developing 
multiple neuritis but their presence is of value in confirming -the 
diphtheritic origin of the latter These are the palatal and accom 
modation paralysis of faucial diphtheria which commonly make 
thevc appearance in the second week of the illness, occasionally 
even before the membrane in the throat has cleared The child 
dev elops a v\ eak nasal voice, tends to be almost or quite silent u hen 
weeping and regurgitates fluid through the nose At tlus stage the 
stemomastoid muscles may also be extremely w eak so that w hen the 
nurse’s hand is placed behind the child’s neck to lift it for feeding 
purposes the head flops feebly backwards Parnly-sis of accommo 
dation may easily escape notice in an infant, but in adults who are 
not very ill the blurring of near vision is complained of ■\Vlicn tlie 
diphtheritic lesion is unilateral in the fauces it is notew orthy that 
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the palatal palsy is also unilateral and confined to the side of the 
infection — a point of interest that will be referred to later 

These symptoms persist for from about ten to twenty days n hen 
they quickly clear up At or about this time a multiple neuritis 
begins to make its appearance If the patient be still confined to 
bed and the nervous system be exammed penodically, it may be 
found that as muscular tenderness develops m the calves the imee 
and ankle 3erks imdergo a transient exaggeration which soon gives 
place to diminution and then to loss, the ankle jerks bemg the first 
to go As this happens, the other symptoms of multiple neuritis 
make their appearance, tingling and numbness of the extremities 
with IS eakness and sensory loss In the initial illness the heart may 
have shown signs of involvement, tachycardia, and perhaps some 
irregularity The pulse remains rapid — 80 to 100 per mmute — 
until the neuritis ceases to progress and begins to clear The 
ei olution of diphtheritic neuritis is more rapid than that of alcoholic 
neuritis, it is less apt to be profound and begins under favourable 
conditions of treatment to clear more quickly without the super* 
vention of wasting or contracture Even m the mildest cases, how- 
ever, SIX months usually pass before normal strength is restored 
In many cases the initial palatal and convergence palsies occur 
without the addition of a multiple neuritis 
It was just mentioned that a unilateral palatal palsy might be 
encountered when the faucial lesion was unilateral, a fact suggesting 
that the toxins may gam access to the nervous system locally from 
the focus of infection by an ascending neiural or perineural lymphatic 
route During the war of 1914-1018 the ■writer obsened a large 
outbreak of cases of cutaneous and wound diphtheria followed by 
nervous symptoms In these cases palatal palsy was absent, the 
initial paralysis being anatomically related to the seat of infection 
Thus, a diphtheritic infection of a wound on the hand was follow ed 
by an initial weakness of the hand, multiple neuritis ensuing later 
Accommodation paralysis was commonly observed m these cases 
It appears, therefore, that the toxins produced in the site of 
fiTifeuftim asuerni aftjrrg-freocrrf cAitiimnV tc fAv iTer?\yQ5» syvfertr wAerw 
they act upon the nervous sjstem locally, giving rise to the initial 
local palsy In faucial diphthena this is palatal, in cutaneous 
diphtheria it is related to the site of infection Accommodation 
palsy may occur wherever the local lesion may be, and so also a 
multiple neuritis may follow The analogy w ith tetanus springs to 
the mind, where there is a local tetanus anatomically related to 
tlie site of infection, a specific localization — the tnsmus — followed 
by a generalized tetanus Therefore in diphtheria it appears tluit 
the toxin first gams a local access to the nervous system by the 
nerves mnervatmg the site of mfcction, and later by the blood 
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stream becomes sy stematized so that — possibly m the way indicated 
m the mtroductor) remarks — a multiple neuritis may ultimately 
be produced 

Aicoitouc Ncunins 

Usually the onset is insidious, and for weeks or even months 
before anj real disability develops, the patient has been aware 
of cramps in the calf and plantar muscles at night, of aching m 
these muscles during use, of ready fatigue of the legs on exertion, 
and of tingling and numbness m the feet and toes The upper 
limbs tend to escape in the initial stages of the illness These 
sjmptoms may persist with little change and may or may not be 
associated nith other indications of chronic alcoholism: loose* 
ness of the bowels, morning sickness or nausea, loss of appetite 
especially for breakfast, some tremor of the hands, and rapidity 
of the pulse There may be an enlarged and tender liver Gradu- 
ally the legs weaken, subjective sensory symptoms become more 
prominent Added to all this there is m some cases an altered 
mental state that passes b> the name of the polyneuritic psychosis 
The memory is so bad that the names even of familiar objects 
are forgotten, there may be disorientation as to place and time, 
and — most tjpica! when present — the patient indulges freely 
m fictitious reminiscences, describing m detail a daily round of 
octivitics that have had no existence and that his disabled con- 
dition renders impossible 

If the raaladj progresses, severe paraljsis with wasting and 
contractures may ensue 

Examination in the initial stage, while the subject is still ambulant 
and perhaps ev en engaged in some measure of normal activ ity, will 
reveal marked tenderness to pressure of the plantar and calf muscles, 
the knee jerks ma> still be present but in all probability the ankle 
jerks are absent There is some cutaneous hyperaesthesia over 
feet and toes, and perhaps a moderate degree of sensor} impairment 
of the same distribution, pain, touch, temperature, vibration, and 
postural modes of sensibility being all affected 

In later stages there is great loss of power m the limbs, maximal 
in their distal segments, so that there is foot drop — with a high- 
stepping gait when the patient is still ambulant — and less often 
ivrist drop Ultimately paral}sis may render the patient bed 
ridden As paral}sis progresses tlie affected muscles waste, and 
throughout the course of the illness and until recov ery is well under 
way the muscles are spontaneously painful and extremely tender 
to pressure 

Sensory loss spreads up the limbs m the manner already de 
scribed All forms are equallv affected and from the fact that 
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postural sensibility is impaired the ambulant patient is apt to be 
ataxic and shows Rombergism 

The sphincters are imaffected In the realm of the cranial nerves 
the facial nerves are sometimes severely paralysed, the others 
usually remaining intact 

In severe and inadequately treated c^es the wasted and paralj sed 
muscles shorten and contractures and deformities develop The 
cutaneous hyperaesthesia so commonly found over the legs below 
the knees may make the contact of bed clothes and all handlmg of 
the hmbs very painful and difficult 

Once the talang of alcohol is controlled and adequate nourish 
ment and complete rest are begun, the downward progress of the 
illness IS checked, and after an interval which vanes according to 
the seventy of the condition, recovery slowly begins and progresses 
to completion unless intractable contractures have been allowed to 
occur This process of recovery is a matter of months rather than 
of weeks '\\Taen severe mental symptoms have developed their 
recovery may lag behmd that of the multiple neuritis and m chronic 
alcohohcs some measure of dementia may persist 
A separate account of arsenical neuntis, now an extremely rare 
condition, is unnecessary smee it very closely resembles alcoholic 
neuntis even m the occasional presence of the polyneuritic psychosis 
One or more attacks of severe gastro intestinal irritation will indicate 
the ingestion of arsenic when large doses have been taken, and these 
precede the onset of neuritis by a short period of two or more weeks 

Other Aetiologicai, Varieties of Multiple Neuritis 

It is said that certain infections may be followed by a multiple 
neuritis — e g typhoid, influenza, malaria, tuberculosis, streptococcal 
infection — and while this may occasionally be so, it is certainly rare 
Diabeitc neunits is often clinically latent — tliat is to say, the 
patient may make no complaints but examination re\ eak tender 
ness of calf and plantar muscles and absence of the ankle jerks 
Tn more 5e\ ere cases pams m the legs reminiscent of the lightning 
pains of tabes may be complained of, the knee jerks may also be 
lost, and the degree of postural sensory loss may produce an ataxic 
gait and lead to an erroneous dm^^osis of tabes dorsalis 

In children there is occasionally obser\ed a form of multiple 
neuntis known as “ Ptnk Disease** m which m addition to the 
ner\ ous symptoms there is a dusl^, reddish swelling of the extremi 
ties In bcri ben we are dealing with a multiple neuritis cbmcally 
undistinguishable from any other variety of this condition, but 
often accompamed by a high degree of oedema of the lower limbs 
and scrotum and by tfie presence of free fluid in the abdomen In 
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infantile and m acute ben ben of adults cardiac sj mptoms may 
dominate the clinical picture and may even prove rapidly fatal 
before neuritis lias had time to develop 

Occasionally polyneuritis may occur during pregnancy, cither 
following sc\ ere hyperemcsis gravidarum with emaciation, or with 
out tlus complication and during the fifth and sixth months Not 
unnaturally deficiency of vitamin B has been invoked as under 
lying the poIjTieuritis m the first named circumstances Tlie require 
ment of this v itamin is said to be trebled during pregnancy, and 
therefore, altliough the precise role ployed by av itaminosis m the 
polynevmtis remains uncertain, treatment may well take account of 
this factor Possibly allied to the polyneuritis of pregnanc> and 
hj’pcremcsis, and to ben ben in their mechanism of causation arc 
the relativ ely uncommon cases of polyncuntis that may accompany 
the malnutrition of gastric carcinoma or ulcer 
Treatment — In anj case recognized ns polyneuritis the first 
essential is complete rest m bed, and the patient should not be 
mobilized until the pulse rate, which is typically raised while the 
malady is advancing, has fallen to normal The liability of cases 
of diphtheritic neuritis, acute febrile polyneuritis and bcri bcri to 
sudden fatal heart failure is well known, and when death ensues m 
polyneuritis it is frequently cardioc in origin, though it may, of 
course, be due to paralysis of the respiratory muscles In severe 
cases of febrile polyneuritis grave cardiac dilatation and increasing 
rapidity and weakness of the pulse may develop rnpidlj, while 
ascending and deepening paralysis ma^ inv oh e respiratory muscles 
Measures to meet these dangers sliould be thought out beforehand 
so that cardiac stimulants, or a respirator, are at hand when wanted 
and the empIojTnent of the latter understood by those in cliaige of 
the patient In anj case of polyneuritis with increasmg paralysis 
and a pulse rate of 100 or over the patient should be kept com 
pletelj supine and should not be allowed to sit up for anj purpose 
or should not be raised into a sitting position for nursing purposes 
As a cardiac stimulant the following is useful Atropine sulphate 
gr Stiy chnine sulphate gr t^. Adrenaline solution 1 m 1000, 

Tl\5 This IS made up to TIllO in sterile w ater, and an injection given 
four hourly, or as indicated Fortunatelj most cases of polyncuntis 
are not so grav e as the preceding lines indicate, but not a few of the 
exceptionally grave cases are lost through lack of appreciation of 
their seriousness and of forethought in preparation for a crisis In 
particular, nurses in charge of an acute and sev ere case of polyneuritis 
should be explicitlj given the necessary instructions for its care 
Ev en in mild cases of polyncuntis, rest is of paramount import 
ance, and not a few cases of diphtheritic paralysis of apparently 
slight severity become more scvctc and long lasting than would 
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othenvise be the case, if the convalescent case of diphtheria is 
mobilized too soon 

If the limbs be severely paralysed it is necessary to keep them m 
the position of physiological rest — the legs extended and adducted 
and the feet at right angles to the leg A cradle should keep the 
weight of bed clothes off the limbs In many cases the muscles are 
too tender to allow of massage or other local treatment, and gentle 
passive movements from time to time are all that is necessary 

Active exercises m bed and massage should be reserved for the 
period of recovery It has long been the custom to treat poly- 
neuritis by a daily hypodermic injection of strychnine nitrate 
(gr daily), or by Tf(,5 doses of liquor strychnine twice or 
thrice daily, and m the absence of any more certainly effective 
remedy this may usefully be employed 

The use of vitamin m polyneuritis is the subject of quite 
immoderate claims Human illness lacks some of the simplicities 
of experimental physiology, and the remarkably rapid cures achieved 
in the so called polyneuritis of birds have no counterpart in clinical 
medicine In chronic cases degenerative changes m peripheral 
nerves have ensued and take months to recover, but even m acute 
cases of the “ infective ” type there js as yet no substantial evidence 
of a rate of recovery on vitamin therapy greater than that observed 
m the period prior to the introduction of vitamins As has been 
indicated, the role of deficiency is clearest m the case of ben ben, 
of alcoholic polyneuritis, and in the polyneuritis of gastric disease 
and of hyperemesis, and it is therefore m these forms of the maiady 
that the use of \'itamin indeed of the entire B complex, is most 
reasonable and may be expected to provide the clearest results 
The time has not yet come for an assessment of its value m poly 
neuritis 

Synthetic vitamin Bi (Thiamin, Aneurin) is available, and m 
acute or severe polyneuritis may be given by intramuscular in 
jection (20 to 50 mgm daily for a week or so and then 10 to 
20 mgm daily according to progress) In milder cases it may be 
given oraify m comparable doses As a deficiency of the entire 
B complex probably accompanies that of Bj, it is as well to supple 
ment Aneunn admmislration by a daily dose of baker’s yeast (| oz ) 

The value of a respirator (box, or Bragg Paul type) in a case of 
rapid ascending paralysis is clear, and the prospect of a useful 
recovery after the patient has been tided over the crisis is, of course, 
much greater than m the case of pohomj chtis Finally, whatever 
form of medication be adopted, rest m bed until improvement sets 
m and the pulse rate is normal remains an absolute necessity of 
treatment This and a generous diet arc the tw o pillars of treatment 
and will give good results 
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LEAD POISONING OF THE NERVOUS SYSTEM 

{LEAD PALSY AND LEAD ENCEPHALOPATHY) 

L LAD poisoning is an intoxication of the nenous system 
commonly grouped with polyneuntis, as also are other 
•^metallic poisonings of the nervous system, yet both patho 
logically and clinically they all diHer essentially from polyneuritis 
Lead exerts its action upon the nerve cells of the brain and 
spinal cord, upon peripheral motor ne^^es and upon muscles 
llus is true also of other and less commonly encountered mtoxi 
cations of the nervous system, such as carbon monoxide poisoning, 
carbon disulplude poisoning, etc Of this group, lead poisoning is 
perhaps the most frequently met with, and it alone will be described 
here 

Of the two forms of lead poisoning or ” plumbism ” m so far as 
they involve the nervous system, the so called lead palsy which 
paralyses certain extensor muscles m the forearm is the most 
familiar, but a cerebral type, more common perhaps in children than 
m adults, is also known In respect of both forms it may be said that 
they are preceded by visceral symptoms of plumbism — constipa 
tion, abdominal pam (lead cohe) and anorexia — and m any declared 
case of lead palsy, or encephalopathy, examination of the blood will 
reveal characteristic changes (some anaemia, poikilocydosis, punc- 
tate basophilia, etc ) The gums may show a “ lead Ime ” It 
follows therefore that a complete medical examination, clinical 
and pathological, is necessary m any case of suspected plumbism 
mvolvmg the nervous system This is the more important in lead 
encephalopathy, which, as we have seen, may present features sug 
gestive of intracranial tumour, or of hypertensive encephalopathy 
Aetiology. — ^Lead poisoning may be industrial or may ensue 
upon the use of certam lead salts os abortefacients In the case of 
c^Idren the sucking of lead soldiers, of pamted toys or of other 
painted objects has been known to induce lead encephalopathy 
Pathology — In lead encephalopathy the brain is oedematous, 
and all the elements in the bram are affected, nerve and gha cells 
alike In peripheral lead palsy there are degeneratn e changes m 
the ventral horn cells and in peripheral nerve fibres, and also 
degenerative and necrotic changes in the affected muscles In 
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children there is a deposit of lead salts beneath the epiphjseal 
cartilages where its presence is seen in the radiogram as a dark 
band 

Sympt oms — ^Lead Evgephalopathy — ^Prior to the development 
of cerebral symptoms there is usually a history of impaired health 
of some weel^’ or months’ duration, the symptoms being abdominal 
pain, sickness, loss of appetite, headache, and sometimes increasing 
pallor The headache then suddenly becomes intensified, the 
patient becomes drowsy, vomits frequently and may have general 
ized epileptiform convulsions, diplopia, and progressive dimness of 
vision A state of coma may ensue Examination reveals intense 
papilloedema, often indistinguishable from that of intracranial 
tumour, various ocular palsies m some cases, inconstant changes m 
the reflexes or even signs of hemiparesis The blood pressure may 
be raised or normal while the pulse rate is usually rapid Exam 
mation wll also reveal the other indications of plumbism already 
enumerated A blue Ime on the giuns may or may not be present, 
and lead may be detected m the unne in abnormal amounts The 
excretion of lead m the urme continues for some months after the 
ingestion of lead has ceased 

Lead Palsy — This also is preceded by symptoms of chrome 
plumbism "Wrist drop is the characteristic symptom, almost 
always bilateral but not necessarily simultaneous in onset on the 
two sides nor of equal seventy There are neither pain nor 
paraesthesiae Examination reveals paralysis of the extensors of 
the fingers, of the thumb exceplmg extensor ossis metacarpi 
poUicis which may escape, and of the wrist extensors Supinator 
longus (brachio radialis) typically escapes In some severe cases 
a progressive wasting of the small hand muscles ensues, while in a 
few instances there may be a rapidly developing weakness and 
wasting of the muscles of the upper arm as well, so that the entire 
upper limb becomes wasted and flaccid irjth an appearance re 
mmiscent of progressive muscular atrophy Some sufferers from 
less severe grades of plumbism do not develop either of these 
chanictemrCic states, hot compfam of cranips and sioadmg pirns 
m the limbs 

Diagnosis — The dilferential diagnosis of lead encephalopathy 
has already been discussed on pages 91 and 94 Lead palsy maj 
be distinguished from musculo spiral paralysis by the integrity 
in the former of supinator longus (brachio radiahs) and of the two 
extensors of the thumb mentioned m the preceding paragrapli In 
hysterical wTist drop flexion movements at the wist and digits ore 
also \ery weak if not lost 

Prognosis — ^As has been stated, death may ensue in lead 
encephalopathy, or sun ival with a greater or less degree of mental 
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(Ictenoratjon defect of msioq, and residual paraljsis and recurrent 
con\ulsions Complete rcco\ciy is rare In lead palsy, reco\er 5 i-s 
the rule, sn\e that when the small hand muscles waste or the upper 
arms Iwcome in\ol\cd considernWe weakness and wasting are apt 
to remain 

Treatment — In plumbism the lead is widely distnbuted in the 
body maftxcdform ItsmobihzationandchmmationarefaciLtatcd 
by the administration of ammonium chloride, parathormone, and 
saline aperients (sodium and magnesium sulphate) Potassium 
iodide m doses of not more than 20 grams daily is also used ^Vhen 
the patient is se^c^el> ill as m encephalopathy, and the excretion 
of lead by tlic unne is high, the mobiUxation of lead is not without 
danger of producing an acute exacerbation of poisoning In these 
circumstances, potassium iodide and saline aperients arc all that 
should be giv en In the case of pcnphernl lead palsy the relaxation 
of the extensors by splinting the hand in the position midway 
between flexion and extension at the WTist, and massage, arc m 
dicated 



CHAPTER XX 


COMMON AFFECrrONS OP THE CRANIAL NERVES 

The Or-FACTORY Nerve 

S ymptoms referable to this nerve are rarely of clinical 
importance, but the following considerations may be stated 
The olfactory sense includes the appreciation of flavours as well 
as of odours ^Vhen it is lost the subject retains only gustatory 
sensibility to sweet, sour, bitter and salt tastes, the savour of his 
tobacco and of much of his food is lost to him and therefore he 
commonly complains of a loss of taste as well as of smell Bilateral 
loss of the sense of smell (anosmia) may be caused m cases of head 
injury by tearing of the fine olfactory filaments as they pierce the 
ethmoid plate, while m cases of tumour beneath the frontal pole 
compression of one olfactory tract or bulb may lead to unilateral 
anosmia, which is usually associated with primary optic atrophy 
on the same side, the optic nerve being simultaneously compressed 

The Optic Nerve 

The anatomy of the visual pathway and the symptoms referable 
to interruptions of it at its different parts have already been con- 
sidered (page 44) The condition of oedema of the optic nerve 
head, papilloedema, has also been described (page 67) 

Primary Optic Atrophy — The optic nerve may be compressed 
or severed by fractures which pass through the orbit, or compressed 
by new growths within the orbit or cranial cavity It is also 
subject to degenerative changes, as m tabes dorsalis and dementia 
paralytica In all these circumstances what is called primary 
optic atrophy occurs Vision fails progressively and blindness 
ensues Ophthalmoscopic examination of the atrophic disc shows 
it to be dead vhite, with clear cut edges and a very obvious lamina 
cribrosa The retinal vessels remain essentially imchanged 
With the onset of blmdness the pupil becomes dilated and immobile 
The atrophy following papilloedema, known as post paptlUtic or 
consecutive atrophy, differs in appearance The disc edges are fuzzy 
and indistinct, there is some disturbance of the retinal pigment 
immediately surrounding the disc, the physiological pit is filled 
with organized exudate, hiding the lamina cnbrosa, and there may 
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be strands of wlnte exudate upon the vessels ns they traverse the 
disc 

RETRonuLBAR NEURITIS — ^Aetiology —Undoubtedly the com 
monest cause of acute retrobulbar neuritis is the development in 
the optic ncr\c of a focus of dissemiuoted sclerosis Local in 
fcction in the sinuses of the skull is only very exccptionallj com 
plicated by retrobulbar neuritis, though it is far too comrnonlj 
m\ oked as a factor in the causation of the latter In disseminated 
sclerosis both optic ner\cs may be affected, but never simultan 
couslj, an intcr\nl of uceks, months, or even years separating the 
involvement of the tvo nerves The so called chronic retrobulbar 
neuritis is in reality a toxic affection of the gangbon cells of the 
retina caused by various poisons — eg quinine, methjl alcohol, 
tobacco ( ‘ tobacco amblj opia ”) — ^but the symptoms and ophthal 
moscopic appearances do not differ from those of true retrobulbar 
neuritis 

Symptoms — In acute retrobulbar neuritis vision rapidly becomes 
blurred m the affected eje Centra! vision is most impaurcd 
Blindness does not ensue, but vision may be reduced to perception 
of light and movement At the onset there moj be pain and 
tenderness m the globe of the eye Examination rev eals a central 
or paracentral scotoma for form and colours Except in rare cases 
where the lesion is close behind the nerve head, vvhen the optic 
disc may be sw ollcn and oedematous, ophthalmoscopic examination 
reveals no abnormalitj In the case of disseminated sclerosis 
V isual acuity begins to return m tw o or three weeks and restoration 
to normal or to an acuity almost normal, is the rule Some 
weeks later the temporal half of the disc begins to develop some 
pallor, vvhicli persists as a permanent sign of n past retrobulbar 
neuritis 

In. the rare disease known as neuromyehlts optica a severe bilateral 
retrobulbar neuritis sometimes leading to permanent blmdness and 
primary optic atrophy maj be encountered, accompanied or fol 
lowed by paraplegia (see page 185) 

Tlie imilateral development of a retrobulbar neuritis in a young 
adult is almost invariably a sign of dissenimated sclerosis, of v\hich 
it may be the first indication 

The Third, Fourth, and Sixth Nerves 

General Symptoms of Ocular Palsies —Weakness or paralysis of 
an external ocular muscle leads to Lmitation of the movement of 
the eye, squint and double vision Two other anomalies follow upon 
these They are secondary deviation of the sound eye and error of 
projection of the image, and are best illustrated by a concrete 



C0M5I0N AFFECTIONS OF THE CRANIAL NERVES 257 

example If the right external rectus muscle be paralysed, on con 
jugate deviation of the eyes to the right the right eye does not ino\ e 
out be} ond the middle hne An increased effort is made and the 
ingoing left eye therefore moves too far mto the internal canthus — 
secondary deviation This increased effort corresponds to a ^eater 
deviation of the affected eye to the right than is actually taking 
place, and therefore the image is projected farther to the right than 
the object really is, and if the patient be asked to point to it with a 
fmger he points too far to the right Hus is kno^vn as erroneous 
projection 

These symptoms necessarily vary in form according to the muscle 
or muscles paralysed The following details of these differences 
may be given m brief 

The third {oculomotor) nerve innervates all the external ocular 
muscles save the external rectus and superior oblique It also 
supplies the levator palpebrae and the cihary and sphincter muscles 
within the eje When it is totally paralysed the upper hd falls 
(ptosis) the pupil IS large and immobile, and the eye diverges (under 
the unopposed action of external rectus) to the outer canthus All 
movement of the eye is lost save abduction and a small range of 
downward and inward movement "When the lid is hfted there is 
double vision in all directions save when the affected eye is turned 
outwards The two images are crossed— that is, in a left third nerve 
palsy the false image lies to the right of the true image 

The fourth {trochlear) nerve innervates the superior oblique muscle 
There are sqiunt and diplopia only when the gaze is turned below 
the horizontal In this case there is an uncrossed diplopia and an 
internal squint 

The sixth {dbducens) nerve mnervates the external rectus IVhen 
it is paralysed the eye converges and there is an uncrossed diplopia 

Tliese three nerves may be affected singly or m association, an 
isolated lesion of the foiuth being exceptional, and the paral} sis 
may be partial or complete 

Aetiology of Isolated Ocular Palsies — ^These mnj be caused bj 
Jesions at any point front the nadet of ongm of the nerves m the 
brain stem to their peripheral distnbution These lesions may be 
purely local, affecting no other ner\ous mechanisms, they may be 
part of some general toxic or infective process of the entire nervous 
sjstem, of a malady with multiple local lesions, or of a sj’stcniic 
degeneration 

The palsies which form part of widespread affections of the 
ncr\ ous system are described under the appropriate headings, and 
all we need consider here are isolated paraljses of ocular muscles 

IsoiATED ocuiah PAlsiEs have in the past been regarded as 
more commonly due to syphilitic meningitis than to any other 
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cause, but it \ crj doubtful if tlus \ lew is any longer justified In 
elderly persons oc^nr paralysis involving one or more ner\ es may 
appear suddenly, persist for some weeks or months and tlien clear 
up Nothing IS certainly knoun of their actiolog) , but it is thought 
that they may be due to the pressure exerted by an atheromatous 
internal carotid artery upon the nerves m the region of the cavernous 
sinus 

As has been described (page 110), on unruptured anciuysm of 
this artery may be nn occasional cause of such local paraly ses In 
middle aged and elderly persons a form of neuritis of these nerves 
may be encountered, im olving sometimes a single nerve and some 
times all tlirce m sequence, but on one side only The onset is 
sudden with pam in the eye and within the distribution of the 
ophtlialmic division of the trigeminal ner\c The pain may be 
sc\cre, IS nggra\atcd by attempts to move the eye, and persists 
sometimes for two or tluee weeks One nerve after another may be 
imoUcd until a complete ophthalmoplegia, internal and external, 
IS produced Tins usually rcco\ers gradually within a period of 
from tlirce to six months Nothing is knoivn of its aetiology, but 
penostitis of the orbital fissure lias been speculatively oked as n 
cause In acute mastoid disease in children, and when the tip of 
the petrous portion is inflamed, wc may see the association of pain 
of fdth ncr\c distribution and a sixth nerve palsy 

In a few cases of my asthenia gravis the ocular muscles may alone 
be affected, at least o\cr a period of time In this cose wc see 
fluctuating squints, diplopia, and usually also ptosis This clironic 
localized form of the malady is most often encountered in middle 
aged or elderly subjects 

Finally, sy^pliilitic meningitis may produce ocular palsies as its 
earliest or caen its sole symptom 

Treatmeut — The isolated ocular palsies of elderly subjects of 
atheroma require no special treatment save the wearmg of an eye 
shade to avert the discomforts of double vision, in which the 
symptom of giddmess may be included The neuritis of the nerves 
described abo\ e may be so painful as to call for the confinement of 
the patient to bed and the use of analgesic drugs The local 
application of heat may olso be useful for relief of pam In the 
absence of any known aetiology no specific medication is a^ ailable, 
but potassium iodide is usually given 


The Fifth Nerve: Tbioeuikal Neuralgia 

Local lesions involving this nerve rarely give rise to intense pain, 
and such pam as is present is usually associated with some impair 
ment of sensation within the distribution of the nerve, to a sub- 
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jective sensation of numbness and — if the ophthalmic division be 
im olved — to diminution or loss of the comeal reflex 

Tkideminal neuralgia is a malady of elderly persons and rarely 
makes its appearance before the age of fifty 

Aetiology. — ^Nothing whatever is known of this It is not related 
to dental sepsis and may make its appearance many j ears after the 
patient has been rendered edentulous On the other hand, the 
removal of teeth has no mfluence upon its course It may occur 
as a rare complication m disseminated sclerosis 

Symptoms — ^These consist essentially in severe paroxjsroal pain 
mthm the distribution of one or more di\osions of the ner\ e m the 
complete absence of any signs of impaired function of the nerve 
It IS important from the point of new of treatment as of diagnosis 
to xeahze that this malady has a characteristic behaviour m time 
The paroxysms of pam to be described make their appearance and 
for a space of time, iveeks or months, are frequent and distressing 
They then cease and a period of complete freedom from pain, lasting 
for months or for two or three j ears, may ensue The paroxysms 
then reappear, last somenhat longer this time, only again to cease 
completely for a considerable time This sequence of phases of 
activity and quiescence may continue for several years, but as time 
passes the pam becomes mote intense, the paroxysms continuing 
for longer periods and the periods of freedom becoming shorter 
Finally a stage is reached when cessation no longer occurs and the 
patient suffers from paroxysms daily 
The pain makes its first appearance within the distribution of the 
third or second divisions of the nerve, but ne% cr in the first division 
^\hIch, hm\ever, is often involved subsequently It is sudden and 
shooting in character, a rapid succession of ‘ lightmng stabs of 
great intensity passing along the course of the affected branches 
Each paroxysm consists of an irregular senes of these stabs of pain 
and lasts for some seconds \Vhile it persists the patient stops 
talking or mo^ung, often presses the palm of the hand to the face, 
may flush, screw up the face or shed a few tears The frequency of 
the paroxysms vanes from case to case, and in the individual case 
from time to time Pain is usimlly started by a stimulus of some 
kind, a puff of cold air, a touch or stroke upon the face, the mo\’e 
ments of eating or talking There are certain “ trigger points ” on 
the face from which by light pressure a paroxysm may be “ fired 
off ” In the case of the first division the supra orbital notch, m 
the case of the second the spot where the nostnl meets the cheek, 
and in that of the third division the mental foramen or the side of 
the tongue, constitute these points fri severe cases, mastication, 
opening the mouth, speaking, shaving, washing the affected side 
of the face are all mtolerable, at least for dajs at a time The 
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nffcctcd half of the tongue may be coated Betntcn tlic parox>sms 
uhcn thcj are frequent there may be a residual aching pom m the 
face The patient usuallj obtains relief from pain during the 
night 

Examination re\cals normal motor and sensory function of the 
nerve 

Course — The behaviour of the maladj has already been sketched 
but it remains to be said that m the Miry rare cases where it appears 
m j oung persons it may clear iip permanently before reaching the 
intcnsitj just described 

Diagnosis — In practice this should not be difTicult if a paroxjsm 
IS seen, for the patient’s behaviour is quite characteristic The 
distribution of pain, its qualities and the absence of anj objective 
signs of imolvement of the fifth nerve, or of other parts of the 
ner\ous system, all combine to give trigeminal neuralgia a distinct 
indiv idualit} 

Occasionallj frontal smtMtfw produces paroxjsms of intense pain 
in the distribution of the supra orbital ner\e, but these are accom 
panicd b) local tenderness to pressure over the sinus, the paroxysms 
tend to recur at the same time each daj , and the second and third 
divisions of the ner\e are unaffected Nevertheless, sometimes a 
diagnosis of supra orbital neuralgia is crroncousl) made in these 
circumstances and the underlying sinus lesion overlooked On the 
other hand, a complaint of neuralgia ” in the face may be one 
of the somatic symptoms of a ps^cboneurosis In this case it is 
usually bilateral and does not conform in tj'pe, distribution or m 
the nature of the precipitating factors to true tngcminal neuralgia 
nor docs it resemble the pain of local dental or sinus lesions 

The glossopharyngeal ncr\c is, in rare instances, the seat of a 
neuralgia comparable >> ith that of the trigeminal nerve and some 
times confused with it It differs m that the pain is felt deep m the 
ear and in the throat and that the paroxysms are induced by the 
movement of swalloiMng The pam may be intense 

Treatment — In the earl> stages of the malady vhat ne are re 
qmred to do is to afford relief for what is probablj only a matter 
of weeks imtil the natural cessation of pain am\ es This can usuallj 
be achieved by medication, and the following prescription is useful 
E Phenobarbitone sol gr i, Tinct Gelsem Tl\^15, Phenazone grs 5, 
Sod Bromide grs 5, Aq chlorof ad sj 6 hourly When the 
intensity of the paroxjsms is not adequately relieved by such 
means, and when considerable periods of quiescence hai e ceased to 
occur, surgical measures arise for consideration These consist m 
alcohol injection into the nerve and section of the sensorj root of 
the Gasserian ganghon The former-nhen successfully accomplished 
gi\ es relief for a period of from one to two years It should be 
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performed only by someone expenenced in its use Surgical 
division of the sensory root giws permanent relief from pain, but 
sometimes distressing paraesthesiae persist, a keratitis may ensue 
— requiring stitchmg together of the lids for some months — and 
the result may thus be less than satisfactory Ho^ye^e^, these 
complications occur only in a minority of cases 

The Faciai. Nerve 

The tRO common affections of this nerve are facial palsy and 
facial hemispasm 

FaciaI/ Palsy Bell’s Palsy — ^This is a malady of any penod 
of adult life and is comparatively rarely seen in earlier life It has 
long been the custom to ascnbe it to exposure to cold of the trunk 
of the nerye after it emerges from the stylomastoid foramen at the 
side of the neck 

In the yvriter’s experience fresh cases of Bell’s palsy tend to 
occur especially m the late autumn and earlj spring, a periodicity 
that rather suggests an infective origin than on} thing so fortuitous 
as the weather At these seasons of the year the appearance of one 
new case of facial palsy is usually the herald of more cases, and of 
the small total seen by any single observer a certain proportion are 
imdoubted cases of gemciilate herpes It would be remarkable if 
the remainder had a totally different aetiology, and it may yet be 
found that geniculate herpes is the factor underlying all cases of 
Bell’s palsy This is not yet proved nor generally accepted, and 
the occasional recurrence of Bell’s palsy may be admitted as not 
favouring this view 

The situation of the gemculote ganglion Ijing upon the facial 
nerve trunk within the petrous bone explams the occurrence of 
facial palsy the nerve being compressed by the oedema of the 
ganglion, or the inflammatory process in the latter inducing 
oedema and sii ellmg and some mllammatory reaction m the nerve 
trunk 

Sympiams — The onset of diciaf parafysrs is usuuWy, though not 
invanabl} , preceded by pain below and behind the ear and some 
tunes by tenderness of the stemomastoid muscle at its point of 
insertion Occasionally a large and tender gland may be palpable 
in the angle between jaw and mastoid The paralysis is usually 
sudden in onset and complete at once, but a few cases are seen in 
which total palsy is not present for from tvrentj four to thirty six 
hours 

All the muscles of the affected half of the face vv ith the plat} sma 
are flaccid and toneless The face is manifestl} asymmetrical c\en 
when at rest and the affected half seems to sag Tears trickle o\ er 
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the margin of the lower eyelid and salna from the angle of the 
mouth 

ItTicn the patient attempts to close his eye the upper hd de 
scends somew hat ow ing to reciprocal inhibition, of levator palpcbtae 
superions and the eye rolls up This upward mo-v ement of the ej e 
exceeds the normal upward mo\ ement of the eje on the opposite 
side, and is an oier action strictly comparable with the secondarj 
dcMation of the sound eje which we met m the case of ocular 
palsies (page 257) 

The patient cannot whistle or blow out his check, fluids tend on 
drinking to trickle out from the angle of the mouth and solid food 
to collect w ithin the flaccid and paralysed cheek Taste is lost oi er 
the anterior two thirds of the ner\e if the nerve is nf/cctcd between 
the geniculate ganglion and the distal point at which the chorda 
tympam leases the nerve The stapedius muscle is also paraljscd 
and as a result the patient maj complain of increased auditory 
acuitj m the affected car and of clicking noises 

Course — Rccoicrj is the rule, and in most cases during the 
second and third week the marked imtial asymmetry of the face at 
rest diminishes as the still paraljsed muscles regain tone Volun 
tary mo\ ement appears first m the frontalis, then m orbicularis 
pilpebrarum, and last of all m the miisclcs round the mouth and m 
platjsma Most cases begin to show voluntary movement wthin 
the first tliree or four weeks and then proceed to complete reeo> erj 
within about three months In some instances, however, no visible 
mo% ement is seen for at least four months and in these eircum 
stances full rcco%cry may not be achieved and the restoration of 
movement mo> take over a jear to reach its final stage It is m 
these cases that during the third week the reaction of degeneration 
is found m the paral} sed muscles If at this period the muscles still 
respond to faradism on early and complete recovery maj be 
expected In elderly persons full recov erj is less common tlian in 
j oung adults, and in them and m all slowly recovering cases some 
contracture of the weak muscles maj groduall> develop Tlus 
tends to minimize asymmetry of the face at rest, but on movement 
it ma\ be a handicap, for each time the patient cliews, the ey e screws 
up and the lids almost meet In these imperfectly recovered cases 
isolated mov ement of the upper or lower part of the face is not 
regained and the facial muscles contract as a whole 

Sometimes the lower Iid sags permanently and tears tnckle down 
the cheek 

Gekiculate Herpes — In a typ>cal case the onset of facial 
paralysis is preceded by severe neuralgic pam m the external 
auditory meatus and pinna There may also be sunilar pam in the 
fauces on the affected side and m the tongue An eruption of her 
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petic vesvcles then appears in the meatus on the adjacent parts of 
the pinna, sometimes behind the ear, on the pillar of the fauces, and 
on the anterior two thirds of the tongue The pinna may swell 
considerably and redden, the fauces show several ulcers when the 
vesicles burst, and look red and swollen To the observer unfamiliar 
with this picture it is easy to make a^diagnosis of septic throat 
with secondary infection of the mid<Ue ear, and the serous discharge 
from the burst vesicles in the meatus may be taken for an otorr* 
hoea When, as a climax, a facial palsy suddenly develops, the idea 
that the middle ear has been infected obtains an illusory confirma- 
tion Not every case of geniculate herpes is so striking Only a 
few lesicles may be seen m the meatus with no oedema of the 
pinna, and no vesicles withm the mouth In these circumstances 
it IS the facial palsy that first bnngs the patient under notice It 
is conceivable that a gemculate herpes might lead to no herpetic 
vesicles in the meatus and thus escape diagnosis Of this kind may 
be the familiar cases of Bell's palsy 

BilalcraZ Bell’s palsy is not so uncommon as is generally supposed 
^Vhcn It occurs an interval of four or five days separates the in- 
volvement of the two nerves, and the bilateral paralysis of orbicu 
Ians ons leads to some difficulty m the formation of labials, so that 
articulation is not quite normal Becunent Bell s palsy may also 
occur, and in the course of a senes of attacks both sides of the 
face may be involved Occasionally, also, sucth nerve palsies may 
occur in the course of such a sequence 

Treatment — In the majority of instances facial palsy makes a 
complete recovery within three months For these cases it cannot 
be said that any treatment is essential, or that the lack of it will 
prevent a favourable result The residue of cases which over a 
penod of from one to two years make a degree of recovery short of 
complete is composed mostly of dderly subjects, and requires more 
active measures 

In the third week after the onset, if no trace of return can be 
detected it may be expedient to have the electrical reactions of the 
paralysed muscles taken If they respond to faradism an early 
recovery can be expected If there be no response to faradism and 
iftheresponsetogalvanismischaractenstiooftheR D itisprobablc 
that no voluntary contraction will appear for three or four months 
and that thereafter improvement wiU be slow 

With these considerations m mmd, and remembering that a 
Bell’s palsy is a disquieting and disfiguring condition for the patient, 
some treatment becomes a psychological necessity from the outset 
For the first v eek it is wise to keep the patient indoors and away 
from exposure to cold The patient, a relative, or — ^if circumstances 
make it expedient — a masseur or masseuse should be instructed to 
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rub the face gently wth the finger tips— moistened with ordinary 
oh\c oil — for about five mmutes morning and e\ening, paying special 
attention to tlie muscles round the eje and the mouth \Vhen, 
later, the patient begins to go outdoors the face is felt to he imcom* 
fortably stiff after exposure to wind and cold This discomfort 
may be rehc\ed by bathing the face with a sponge ^vrung out of 
'^^arm water for a few moments No other measures than these are 
neccssnrj When reco\ery sets in they can usually be dispensed 
s\ith In the long lasting cases where no tone returns to the 
paralysed muscles after two or three weeks and no 'soluntarj 
mo\cinent in frontalis can be seen, it is wise to use a sphnt 
This consists m a length of siUcr wire one end of which is 
curbed o\cr the pinna like the sidepiece of a pair of metal 
spectacles, while the other — covered by a fine piece of rubber 
tubing — is bent and curved round the comer of the hp tVTien 
this IS correctly adjusted movements of the normal half of ^e 
face can no longer pull the lips across the midline and thus 
stretch the paralysed muscles 

This sphnt need not be worn dunng sleep 

Gentle massage of the kind already mentioned, which can per 
fcctly VI ell be performed by an amateur, should be continued In 
no ease of Dell s palsy can it be said that electrical stimulation of the 
paraly sed muscles by galv anism serves any useful purpose Indeed 
if persisted in it may lead to disfiguring contracture of the partlv 
recovered muscles In brief, the hazard to which the subject of a 
Bell s pals) is CAposed is that of excessiv c and ill advased treatment 
rather than that of neglect It is common to giv e potassium iodide 
and sodium salicylate internally dunng the early pliase of Bells 
palsy and inunction of mcrcunal omtment over the mastoid region 
has also been recommended. The influence of these measures upon 
prognosis cannot be confidently stated 

Facial Hemispasm — This is an affection of unknown aetiology 
and pathology usually encountered m middle aged and elderly 
persons more often m women than m men It consists m the 
recurrence of irregular clonic muscular twitchings of the facial 
muscles on one side In its early stages it usually inv olves only 
the muscles of the upper part of the face and is mtermittent In 
later stages or m more severe cases all the facial muscles, mcluding 
platy sma arc mv olv cd, and they may be completely at rest only 
duxmg sleep 

Even when the condition has been present for years no weakness 
of the facial muscles ensues The spasm is oggrav ated by voluntary 
mov ements of the face and by emotional stimuh It is painless 
but the continual movement of the face and the screwing together 
of the ey elids m sev ere cases are uncomfortable and may become 
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exasperating to a degree. It tends to persist indefinitely and rarely 
ceases permanently. 

Treatment. — ^The condition is very intractable to all forms of 
treatment, local and general. Mild sedatives may mitigate the 
patient’s distress but rarely if ever affect the spasm. In the most 
severe cases, and in these alone, it may be justified — after fully 
explaining the consequences to the patient — ^to inject the facial 
nerve •with alcohol, thus paralysing the muscles. 

The Eighth Nerve 

This nerve has sensory (cochlear) and non-sensory (vestibular) 
components. The two components have different end organs and 
different central connections. 

Aetiology. — ^This nerve and its end organs may be involved in 
many pathological processes. Inflammatory (infective) and de- 
generative processes may affect the cochlea and labyrinth, and the 
nerve, together ■with the fifth and seventh, may be stretched and 
compressed in the posterior fossa of the skull by an extracerebellar 
gro>^h. Gummatous meningitis is also an occasional cause of 
eighth nerve disorder. 

Symptoms . — Cochlear division . — ^Deafness with or ^vithout tin- 
nitus results from lesions of this division. The deafness due to 
nerve involvement (nerve deafness) may be differentiated from 
deafness due to middle ear disease by the followng tests. Under 
' normal conditions air conduction is more acute than sound con- 
duction through the temporal bone. In nerve deafness this 
relationship is intact, in middle ear deafness it is reversed. Binnfs 
test is based upon this fact. The foot of a vibrating tuning fork is 
placed upon the mastoid process until it is no longer heard by the 
subject. The ■vibrating prongs ore then held close to the pinna. 
In the normal subject the vibrations are heard again, and in 
partial nerve deafness also they are still audible. In middle car 
disease the ■\dbrating prongs held near the pinna are no longer heard 
after the base of the fork placed against the mastoid has become 
inaudible. Weber's Test . — ^The base of a vibrating tuning fork is 
placed on the vertex of 'the skull in the middle line. With uni- 
lateral nerve deafness the sound is referred to the normal ear, vdth 
middle ear deafness to the affected ear. "When both ears are normal 
the soimd is referred to the middle line. 

In ordinary neurological diagnosis it is perhaps even more 
important to detect differences in acuity between the two 
cars. 

Slowly progressive lesions invdving the eighth nerve are fre- 
quently accompanied by tinnitus. 
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Vesitimlar dtvtston —Vertigo and certain associated symptoms, 
e g ataxy, sickness, result from lesions involving the labyrinth or 
the vestibular ner\e A complaint of giddiness has always to be 
investigated ns no word is more loosely used by patients It may 
be emploi ed to describe sensory ataxy, or feelings of faintness, and it 
occupies a prominent place m the vocabulary of the psychoneurotic 
patient when its meaning may be entirely vague It is necessarj, 
therefore, to ascertain what tlic patient intends to convey when he 
speaks of giddiness The giddiness, or \ ertigo, due to lab}Tmthme 
or vestibular nerve lesions is essentially a subjective sensation of 
rotation, either of the subject or of surrounding objects ^Vhen 
severe it may be accompanied by vomiting, by gross ataxy of 
movement so that the patient cannot stand or even sit up, and 
when the onset is sudden there may even be a momentary blurring 
or loss of consciousness Nystagmus is usuallj present and may 
cause a sensation of to and fro movements of objects 
Aetiology, — ^A great variety of causes may underlie the appear- 
ance of vertigo Amongst local causes m the car ore blocking of a 
Eustachian tube, wax m the meatus, inflammatory lesions m the 
middle car, lesions involving the vestibular division of the eighth 
nerve in its intracranial course, and gross lesions of the ccrcfaeJium 
m which the central vestibular connections or the vestibular nerve 
are involved It is not a sj'roptom of pure degenerative lesions of 
the cerebellum UTien vertigo is due to an intracranial lesion it is 
accompanied b> other signs of nervous disease 
MfisifeRE’s Syndhosie — This is chiefly encountered between 
the ages of 80 and GO and about equally in the two sexes 
Aetiology — ^Tlie lesion consists of a dilatation of the cndoljm 
phntic system with a concurrent increase of fluid pressure This 
in turn leads to a paresis of the nervous mechanism of the labyrinth 
This process is peculiar to SHniirc’s disease, and does not follow 
suppurativ c changes It is essentially bilateral, but one car is v ery 
much more affected than its fellow 

Symptoms — ^The syrndrome consists in sudden accesses of intense 
vertigo, occurring at irregular intervals and lasting for variable 
<jf ttme ranging frffnt a ro.’ffafcef to or tnoro days 
The attack may pass off rapidly or may subside mto a slight degree 
of vertigo which persists for several days Sudden movements of 
the head, sneezing, or blowing the nose may precipitate an attack 
in a susceptible subject, or it may occur with no obvious exciting 
cause The sense of rotation may be purely subjective, or there may 
be a visible tendency to rotate before the patient falls This fall 
may be so sudden tliat the patient cannot guard against it, and 
consciousness may be transiently lost Violent sickness^ ensue*! m 
sev ere attacks and recurs whenever the patient mov cs Nystagmus 
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IS present at the height of the attack, and diplopia is a rare symptom 
Tinnitus may be present 

Between the attacks physical examination reveals no abnormal 
signs referable to the nervous qrstem, but there is almost always 
some deafness and a complaint of mtermittent tinnitus The first 
attacks maj , hoivever, antedate the appearance of deafness 
Course and Prognosis — Frequently the initial attacks are the 
most severe and the affection tends slowly to impro\ement In 
other cases a progressive deafness sets m and the patient remains 
hable to recurrent attacks of vertigo until this unilateral deafness 
is total 

Diagnosis — Recurrent attacks of intense vertigo associated ivith 
a degree of deafness and some tmmtus, m the absence of signs of 
organic nervous disease characterize AKnifere’s syndrome 
Treatment — This is essentially palliative in nature The follow 
ing drugs have been used with a measure of success phenobarbitone, 
gr I twice daily, or sodium bromide, grs 10, dilute hydrobromic 
acid Ifll5 to 80, thrice daily, or aspinn, grs 5, thrice daily One 
or other of these three prescnptions should be tned Recently 
favourable claims have been made for the administration of 
potassium chloride m doses of from 6 to 10 grams daily In 
persistent and disabling cases the eighth nerve has been divided 
intracranially, a hazawlous procedure to be resen ed for very 
exceptional cases A less drastic but probably equally effectu e 
operation is unilateral labyrmthectomy 



CHAPTER XXI 

SCIATICA AND BRACHIAL NEURITIS 

O r the pathological process tliat underlies these familiar 
affections relatively little is knovm, hut it involves the 
interstitial tissues of the nerve roots or trunks and not, 
save secondarily in some cases, the nervous elements 

Clinically the condition is charactenzed hy pam along the course 
of the affected nerve, by tenderness of the nerve trunk and of the 
muscles supplied by it on pressure and on stretching, by tingling 
and numbness and sometimes objectiv e sensory loss m tlie cutan- 
eous distribution of the affected nerve, and by the absence in the 
great majontj of cases of motor parolysis The onset is acute 
or subacute and imcomphcatcd cases end m recovery in a few 
vvccTvS, though in sciatica the acute stage may pass into a chrome 
stage 

Aetiology and Pathology. — Sciatica and brachial neuritis are 
affections of adult hfc, perhaps more particularly of the middle and 
later periods of life Men arc more commonly affected than women 
’S^c have no really precise knowledge of their pathogenesis Ex 
posurc to cold and damp, dulling after violent exertion and stram 
have all been invoked Focal infection of teeth and tonsils has 
also been held responsible, and much fruitless and unwarranted 
removal of these structures has been vainly undertaken m the 
attempt to reheve chronic cases of sciatica It was formerly the 
custom to regard these affections os ** gouty,” and the possibility 
that metabolic derangements may play a role m their production 
remains to be adequately investigated 
There is at present a strong trend of opinion that sciatica is 
commonly a sequel to herniation of an intervertebral disc (fifth 
lumbar or first sacral) and that the old conception of “ interstitial 
neuritis ” as applied to sciatica has no soimd basis in morbid 
anatomy and should be abandoned It is probable, indeed, that 
herniation of an intervertebral disc plays a larger role m the 
incidence of sciatica than has hitherto been beheved, and it is true 
to say that we lack a wholly convincing pathology of interstitial 
neuritis Yet sciatica is not a fatal malady and opportunities for 
adequate study of the underly ing lesion have been few, and tliat we 
lack all the information vve should desire on this point is not of 
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itself justification for sajnng that interstitial neuritis is a non 
existent process and pla> s no part in the incidence of sciatica 
Further, the clinical resemblances between sciatic and brachial 
neuritis are so striking that it is unlijvclj that the tw o clinical states 
have wholly different aetiologies No one has suggested, nor is 
there evidence, that brachial neuritis is commonly a sequel to 
herniation of cervical interv ertebral discs, and a wholly satisfactory 
conception of pathogenesis must cover both conditions In the 
present incomplete state of knowledge it is probably reasonable to 
adopt as a working hypothesis the view that chronic and recurring 
sciatica may be predominantly due to herniation of mter% ertebral 
discs, but that single acute attacks of both sciatica and brachial 
neuritis are probably the expression of interstitial neuritis 

The single acute attack of sciatica but rarelv comes under the 
observation of the neurosurgeon, and it is perhaps not -surprising 
therefore that he should be inclined to doubt the occurrence of a 
clinical condition with which he is not familiar Yet e\ ery clinician 
of experience is aware that m the process of history taking he en 
counters not rarely patients who have had a single acute attack of 
sciatica of relatively brief duration with no subsequent recurrences 
There are no grounds for a belief that all these are the result of 
ruptured or herniated intervertebral discs 

A peculiarly severe form of brachial neuritis with muscular 
paralysis and wasting is a rare manifestation of " serum sickness ” 
Since neither sciatica nor brachial neuritis is a fatal malady, 
opportunities for studying their morbid anatomy have been m 
adequate, but in some acute cases of sciatica the nerve exposed at 
operation has been found swollen and hyperaemic and containing 
much fluid exudate 

Sciatica 

The two nerves are affected with approximately equal frequency. 
The symptoms may develop quite acutely with pam and stiffness 
in the small of the back, that is, with lumbago, and m a few days 
pam appears along the course of the sciatic nerve Another mode 
of onset IS that in which for a vanable period of weeks walking or 
movements tending to stretch the nerve provoke transient accesses 
of pam along it Finally, the pam rapidly reaches a climax of 
intense and disabling seventy \Vhen this occurs, any position of 
the limb m which the nerve is on the stretch becomes acutely pain- 
ful, the pain radiating from buttock or lup to foot It is often 
most intense in the region of the buttock just mesial to the great 
trochanter, near the posterior lUac spine, at the sciatic notch, in 
the middle of the back of the thigh, behind the knee, and down the 
lateral aspect of the leg ond on the dorsum of the foot It is 



270 DISEASES OF THE NERVOUS SYSTEM 

paroxjsmal with a residual dull aching pam, the paroxysms being 
burning and lancinating The patient is usually least uncomfoit 
able uhcn lying down nith the leg slightly flexed at hip and knee 
and rotated out When standing the leg is kept flexed at these 
joints, with the heel just off the ground and the pelvis tilted up 
on the affected side A compensatory scoliosis offsets this tiltinc 
(Fig 08) 

lingling sensations arc felt over the cutaneous distnbution of 
the sciatie nene, that js, over the lateral aspect of the leg and 
dorsum of the foot. All muscles supplied by the nerve arc extremely 
tender when pressed or stretched, and they become flabby The 
calf and plantar muscles are exquisitely painful and may be the 
scat of recurrent cramps 

The tendon jerks are usually all brisk m the initial acute stage, 
but in severe and m many chronic cases the ankle jerk may be 
diminished or abolished, and some wasting and weakness of muscles, 
more especially of the dorsiflexors, may ensue Fibrillation m tlie 
muscles is not uncommon and may persist for years after recov er> 
If, with the patient l>mg on his back, the extended leg be lifted 
bj the heel, great pain is felt as soon as the nerve becomes taut, 
that IS, when the leg has been lifted through about 40® above the 
horizontal Pressure over the nerve is also painful 

The sev enty and duration of the affection v arj widely from case 
to case, and depend lai^cly upon how soon the patient took to his 
bed after the onset and how long he v\as kept there During the 
first week the pain may be excruciating m seventy, but it then 
progressively abates, and in uncomplicated and adequately treated 
cases recovery ensues withm six to eight weeks However, some 
cases become chronic, chiefly those that remained ambulant in the 
early stage, and the pam persists, with wide fluctuations m frequency 
and severity, for many months Second and third attacks are 
known, and arc more common when the original attack was rela 
tiv ely mild, than after a sev ere attack necessitating long rest in bed 

Diagnosis — Few familiar conditions are more often erroneously 
diagnosed upon inadequate grounds than chronic sciatica Osteo 
exkVi’.tv?, <if the. hi;p vs. vwit va£ce«\>ieoLtly so diagonsed In. this there 
IS no noteworthy tenderness of the sciatic nerv e or of the muscles 
supplied by it, and the ankle jerk is never affected, but there is 
limitation of the range of active and passive movement at the hip 
If the heel of the extended leg be struck a smart blow by the 
observer’s palm, there is pam in the region of the hip m arthritis 
but not in a chronic case of sciatica 

A Symptomatic Sciatica due to pressure upon the nerve or its 
component roots by a vertebral or intrapelvic growth does not 
really present a close resemblance to the affection just described 
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The nerve is ne\ er so tender to pressure nor are the muscles, relief 
from pam is more rapid and complete when the patient is put to 
bed, and the pam has not the intense burning character of true 
sciatica Moreover, in the latter the affection is always unilateral ; 
while m cases of pressure, bilateral signs and symptoms are common 
Sooner or later progressive paralysis, wasting, and sensory loss in 
the distribution of the affected nerve roots make their appearance, 
together ^Mth the climcal indications of the underlying groivth A 
fonti of symptomatic sciatica to which attention has recently been 
drawn is that due to pressure within the spinal canal upon one or 
more of the fifth lumbar, first and second sacral roots on one side 
by a hermattan of ihe interveriebral disc into the vertebral canal 
The presence of such a lesion is probably the explanation of certain 
chronic cases of sciatica that have defied all methods of treatment 
(Fig 37) The clinical history of the lesion is as fo^o^^ s 

There is commonly, but not mvanably, a history of a trivial 
strain to the back, as in lifting a weight from the ground, follo'wed 
immediately or after a brief tnter\al by pam in the lower part of 
the back, and at a variable further interval by pam of the type 
and distribution typical of sciatica This pam is characteristically 
aggravated by coughing or sneezing The lumbar spine may be 
rigid, and the scoliosis of sciatica may be present Objecti\e neuro- 
logical signs may be wholly absent, or there may be pam and 
tenderness of muscles supplied by the sciatic nerve, paraesthesiae, 
blunting of sensation on the lateral aspect of the leg and foot, and 
(m about half the cases) diminution or absence of the ankle jerk 
Intrathecal Iipiodol and air injections (myelograms) afe not now 
relied upon for diagnostic purposes, as they have been found 
fallacious 

In every chronic case of what appears to be sciatica, a rectal and 
a radiological examination should be made. 

Treatment — Rest in bed is an imperative necessity in every case 
of sciatica, and the prognosis as to duration is ahvays best when 
this step is taken at once 'The patient generally finds his own 
positions of maximum comfort, and fixation of the limb in the 
adducted and extended position is rarely tolerated m early and 
severe cases The leg should be supported fully by pillows in 
whatever position it lies Even m cases where the seventy of the 
pam allows the patient to leave his bed for the closet, he should be 
discouraged from doing so, and if the use of the bedpan is, as it 
may be, extremely painful or objected to, a compromise ma> be 
made by the use of a commode in the bedroom Tor the first few 
days the use of morphia may be nei^ssary to secure sleep and to 
relieve pam, but as soon as possible aspirin wth or without codeine 
(gr J to gr J) and given at regular intervals should be substi- 



272 DISEASES OF THE NERVOUS SYSTEM 

tuted A barbiturate at night may also be indicated, or a combma 
tion of chloral (grs 10) and sodium bromide (grs 20) The latter 
may be given at about son en o’clock m the evening and repeated 
some three hours later if necessary In elderly patients it is best 
to as Old heavier bromide dosage than this As neither sciatica nor 
brachial neuritis is primarily on affection of the nervous elements m 
the nerves or nerve roots concerned, it follows that the employment of 
vitamin Bj preparations has no place in treatment The limb should 
be kept warm with cotton wool or woollens The gentle application 
of a metlijl salicjhte liniment folloucd by the application of an 
ordinary radiant heat lamp may give relief, or an electrically heated 
pad may be applied In the acute stage no more active treatment 
should be given Massage, movements, or diathernij should be 
Tcscn cd for the com nlesccnt stage or for chronic cases 

The chronic case of sciatica presents one of the most difficult of 
therapeutic problems, and many remedies at first hailed as univer 
sally successful ha\ e had their brief day of apparent triumph and 
ha\e passed, or arc passing into oblivion The> include stretching 
the nerve xuidcr anaesthetic, injecting it with normal saline solution, 
injecting the subcutaneous tissues of the thigh with ox>gen, 
turpentine baths, cupping, “ray” treatment and electro therapy of 
\arious forms l^forc rcccnti) epidural sacral injections of a normal 
saline solution containing novocain have been employed, while 
spa treatment and all that this implies in baths and mechono 
therapy is still with us In the indindual case not one of these can 
be confidently relied upon to secure relief, but it must be admitted 
that their frequent failure is often to be attributed to their use as 
a subshiute for the onlj really essential element in treatment, 
namelj , an adequate penod of rest m bed Rest is monotonous, 
lacks the impressu eness of electro mechano- and “ ray ” therapy, 
and may be economically difficult or impossible, yet an adequate 
period of rest is not seldom far more economical in the long run 
than a changing over from one method of actiie treatment to 
another Therefore the ambulant case of chronic sciatica should 
be first put back to bed and while there massage, radiant heat, 
diathermy or other chosen method can be given a reasonable 
opportunity to proi e its value 

The suspected case of herniated intervertebral disc should always 
be gn cn an adequate period of complete rest m the supme position 
before surgical inten ention is considered It is certain that many 
cases of this kind do become symptom free after consen ative treat 
ment alone It is already too common to encounter patients who 
have been subjected to laminectomy but hai e never been rested 
A final balance of opmion as to the indications for surgical inter 
vention has not y et been reached Each case must be considered 
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on its ments the seventy of pain, its duration, tendency to re* 
cnrrence, the nature of the subject’s work and so on This can be 
stated, however, that laminectomy for this lesion should be expertly 
performed if it is not to produce a disability as severe as that it is 
designed to remedy 

Intrathecal injection of lipiodol has largely ceased to be a diag 
nostic procedure, since its results are fallible and the retention of 
the substance in the theca may itself give rise to persisting irritative 
symptoms 

Brachial Neuritis 

As m the case of sciatica this is an affection of adults, and may 
be acute or subacute in onset Pam fii^t appears at the root of the 
neck m the region of the plexus, spreading ivithin a few days down 
wards into the arm and hand In incidence and character the pain 
resembles that of acute sciatica, and there are usually localized 
sites on the lateral aspect of the limb where it is maximal The 
patient cannot he on the affected side and the hanging position 
of the hmb, or its active elevation, is very pamful During the 
night pain may reach almost intolerable intensity so that the 
patient has to get up and walk about Physical exammation may 
reveal little beyond tenderness of muscles, pam on pressure over 
the brachial plexus and upon stretching it The arm jerks are 
usually brisk, and wasting, weakness, and objective sensory loss 
are exceptional 

^Vhen adequately treated from the outset, the intense pain dies 
down in a week or so and recovery is complete m from six to 
eight weeks 

The brachial neuritis that may follow the injection of foreign 
proteins (tetanus antitoxin, diphthena antitoxin, TAB, etc ) is a 
more serious affair, though fortunately a rare one Within from a 
few days to about two weeks after the injection, and with or 
without the usual manifestations of " serum sickness,” pam 
develops m the neck, shoulders, and chest Weakness comes on 
rapidly m muscles supplied by the upper roots of the plexus, thougli 
all muscles in the limb are liable to invohement The condition 
IS usually bilateral, though not bilaterallj symmetrical Deltoid, 
seiratus anterior, the rhomboids, the spinnti, triceps are the muscles 
most often affected Wasting soon appears and the disabihty may 
be severe Pam persists for a varying period, sometimes for several 
veeks The tendon jerks vary according to the incidence of the 
paralysis, and one or more of them maj be abolished Sensory 
loss IS minimal and may be absent There may be an associated 
paralysis of one or more cranial nerves Reco\erj slowly sets in, 
but IS not ab\ a> s complete in all the affected muscles 
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^atment — ^The same general principles of rest, medication, and 
local treatment as have been mentioned m the case of sciatica 
applj here In severe cases it is best to put the patient to bed at 
once and to rest the affected arm m the most cornfortable position 
on pillows Its use should be wholly avoided xmtil recovery is 
manifestly under way The necessary immobilization of the limb 
is apt to lead to some fixation of the shoulder joint, and to avoid 
this the arm should be carefully moved by the nurse for a few 
moments momuig and evening so os to heep tlus joint mobile 
VTien tlus measure is neglected it is not rarclj found after recov cry 
that there is partial ankylosis of the shoulder 

In the paralytic form associated with serum injections the 
principles governing the treatment of the paralysis of poliomyelitis 
npply 
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AFFECTIONS OF THE SPINAL NERVES 

General Observations on Peripheral Nerve Lesions 

T he symptoms of a penpheral nerve lesion may be of one 
of the followng four types • (a) complete interruption , (6) 
compression ■with partial interruption , (c) partial interruption 
with signs of irritation , and (d) partial interruption with signs of 
regeneration 

The majority of cases of isolated affection of one or more pen 
pheral nerves are traumatic m origin, at least in those cases where 
there is severe interference with conduction, and partial interruption 
is on the whole more common than complete interruption The 
following clinical cnteria are of value m differentiating the four 
syndromes given above 

7n Compete Interruption there is total paralysis of all muscles 
exclusively supplied by the nerve These muscles waste rapidly 
and profoundly, and, for a period of some weeks beginning from 
about the third week after mlerruplion has occurred, show the 
reaction of degeneration (see page 80) The significance of this 
reaction is that the muscle which shows it, is completely denervated 
for the time being Such a muscle when tapped with a percus 
sion hammer responds by the same slow, wave like type of con 
traction as is seen on using the galv'anic or continuous current, 
and by careful tapping m this way as much information may 
be obtained as by electrical testing, and with considerably less 
difficulty. 

The paralysed and wasted muscles ore painless to pressure The 
area of sensory change is maximal for the nerve affected Pressure 
on the nerve above the level of the lesion does not produce a tinghng 
sensation m the cutaneous distribution of the nerve 
In Compression with Partial Interruption — The muscles supplied 
by the nerve may not be completely paralysed, though they 
generally show some wasting They are usually very tender on 
pressure or on stretching This is especially the case mth muscles 
supplied by the internal popliteal division of the sciatic nerve and 
those supplied by the median nerve In mimmal lesions of the ner\ e 
this tenderness may be more promment than weakness, and may 
constitute a graver disability on account of the pam produced by 
275 
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%oluntai-> contraction As m complete interruption the tendon 
jerk of an} muscle affected is usuflll} lost The clectncal reactions 
ina} show no quahtatuc alteration The area of sensory change 
nn} be less than the complete distribution of the nerv e concerned 
There is usually a small area of total pain and temperature los.s 
surrounded b} a larger area of complete tactile loss withm which 
there IS quahtatnel} altered sensation to pain and temperature 
Pin prick IS peculiarl} painful and diffuse m the sensation it evokes 
>\ithin this area This alteration cannot be described ns represent 
ing protopatluc sensibility The hypothesis wluch postulates 
epicntic and protopathic forms of cutaneous sensibility is no longer 
generally accepted and the genesis of these forms of altered scnsi 
bilit} IS obscure 

Pariial Interruplion xcith Stgns of Xrritatwn — This syndrome 
IS alna} s the result of partial division bj awoimd or of the mv olve 
ment of an intact nerve trunk in cicatricial tissue from an adjacent 
wound The greatest degree of irritation is seen in median and 
internal popliteal non c lesions The irritation vanes m degree from 
slight pam and cutaneous h}'pcnicsthesia with muscle tenderness 
to excruciating burning pain m the affected region and severe 
trophic lesions The signs of interruption of conduction may be 
trivial The most severe type is that associated with eattsalgia a 
form of pam which may be of intense sev enty, and when long lasting 
reduces the sufferer to a pitiable state This is aggravated b} 
any movement active or passive, of the part, or bj a jamngofthe 
bed on avluch the patient lies , the pam is mainly superficial This 
clinical picture is commonly the result of gunshot wounds which 
liav e just glanced the nerve without sev ering any or many fibres 
Motor signs of irritation arc contracture and fibrous mfiltration of 
muscles muscular spasms and rarclj, actual hj-pertrophy of 
muscle 

Signs of Regeneratiem arc both motor and sensory On the motor 
side the pilomotor muscles m the affected cutaneous area regain 
function and the limb muscles regain tone before v oluntary power 
returns On the sensorj side percussion of the nerve below the 
lesion elicits a tingling sensation within the skin area which is the 
scat of sensor} loss All forms of cutaneous sensibility Tiegm to 
return together, first at the proximal end of the anaesthetic area but 
sensations ebcited by stimuli here are referred to the distal end of 
the anaesthetic area ( peripheral reference ”) Gradually the area 
of sensory change lessens m size, beginning to recede at the proximal 
end Thermal and painful sensations are apt to be intensified and 
to be badly localized 

The electneal reactions also begin to return to normal and trophic 
lesions to clear up 
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LESIONS OP THE BRACHIAL PLEXUS AND OF NERVES 
DERIVED FROM IT 

The brachial plexus is derived from the lower four cervical and 
the first thoracic spinal nerve roots ^Tiese roots are purely morpho 
logic'll in the arrangement of their nerve fibres, Avhereas the ner\ e 
trunks issumg from the plexus distally are physiologically arranged, 
flexor muscles being supplied by one nerve, extensors by another 
The function of the plexus is to effect this rearrangement, and it 
follows that the topography of the sensory and motor paralyses m 
plexus lesions will depend upon the situation of the lesion There 
are thus three possible types of plexus lesion * radicular lesions 
involving the roots entering into the plexus, plexus lesions involving 
the tnmks and cords, and distal lesions which correspond to com 
bmed lesions of the peripheral nerves 

Radicular Lesions form the majority of cases, and fall into 
two groups (a) upper plexus type, m which the fifth and sixth 
cervical roots are concerned , and (6) louer plextts type, m which 
the eighth cervical and first thoracic roots are concerned (o) The 
muscles supphed by the fifth and sixth roots and affected in 
lesions of these roots are the deltoid, biceps, brachialis anticus, 
supmator longus (brachio radialis), supra and infra spmatus, 
serratus anterior, rhomboids, claticular part of peclorahs major 
and subscapulans The sensory loss involves the outer aspect 
of the shoulder and upper limb , biceps and supinator jerks 
may be lost (6) The eighth cervical and first thoracic roots 
supply the flexor muscles in the forearm and the small hand 
muscles The sensory change includes the ulnar aspect of 
fore'irm and hand There may be an associated cervical sym 
pathetic paralysis in first thoracic root lesions Lesions of the 
tnmks and cords of the plexus are not so common as those of the 
roots, or of the upper trunk formed by the junction of the fifth and 
sixth cervical roots Occasionally, also, m gunshot and stab 
wounds the posterior cord of the plexus may be injured, giving 
rise to sensory and motor symptoms m the distribution of the 
circumflex and musculo spiral (radial) nerves 

Aefaology o! Brachial Plexus L^ons — The majority of plexus 
lesions are traumatic in origin and arise from the violent forcing of 
the shoulder and arm into abnormal positions Thus, traction on 
the arm, falls on the shoulder, or pressure exerted on the shoulder 
from abo\ e maj tear the upper plexus roots either at their points 
of attachment to the cord or in the intervertebral foramina In 
forced adduction of the shoulder Uie clavicle may be forced back- 
wards, and maj compress the plexus against the first nb The 
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familiar type of birth palsy involves the fifth and sixth roots or the 
trunk formed by their umon, and results from force exerted on the 
arm ulicn this does not present normally 

Upper plexus lesions form the majority of cases, and the loner 
plexus type is relatively uncommon, except when associated with a 
lesion of the upper plexus 

Apart from trauma, the nerve roots entering into the plexus maj 
be involved within the meninges by tumours or bj syphibtic or 
tuberculous inflammatory processes, within the vertebral fora 
mina bj arthritic cliangcs, by tuberculous cancs or b> new growth , 
m the neck by new growth or b> gunshot or stab wounds The 
production of plexus injury by cervical or first thoracic ribs is dealt 
with on page 232 

Symptomatology. — In upper plexus lesions there is both weak 
ness and wasting of the affected muscles, deltoid and biceps being 
usually the most severelj affected and showing a reaction of 
degeneration The arm hangs adducted with the forearm pronated 
It cannot be abducted nor can the elbow be flexed Tlie extent and 
degree of sensory loss arc very variable In slight injuries one or 
more of the muscles inncnated b> the damaged roots ma> escape 
In lower plexus lesions there is weakness and wasting of the hand 
muscles, and oculo pupillary (cervical sympathetic) symptoms when 
the first thoracic root is injured near its point of origin from the 
cord 

Treatment — The processes of repair whicli follow severe injuries 
to the plexus and include fibrosis and matting of the nerve trunks 
render surgical treatment out of the question in all but exceptional 
cases The treatment of paralysed muscles must be carried out on 
the lines laid down m the section deahng with "Acute Polio 
mjelitis " (page 147), and pain when present may be treated b) 
radiant heat and suitable drugs 

The Phrenic Nerve — Paralysis pf this nerve is uncommon, 
but when present may be due to lesions of its cells of ongin in the 
third, fourth, and fifth cervical segments of the cord (pohomjehtis, 
motor neurone disease, compression), to lesions of its roots (verte 
bral disease, meningitis), or to lesions of the nerv e m neck or thorax, 
where it is occasionally involved m new growths or inflammatory 
processes The symptom is paralysis of the diapliragm ^Vhen 
unilateral this may be difficult to detect apart from radioscopio 
screenmg ^Vben bilateral there is shght d> spnoea on exertion, and 
bulging of the abdommal wall on inspiration 

■\\Tien associated with paralysis of other respiratory muscles, 
the danger of death from asphyxia is considerable, unless some 
function is npidlj restored 

The Axillarv (Circujiexex) Nerve— The nerve maj be 
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Fio 30 — ^The Bracbiai. Firms and its Motor Inntrvatiov 


A diagram ot tho brachial plexus The names ol the muscles innervated bj the 
plexus are arranged opposite to their coicesponduig nerves, and the diagram can 
thus bou^ to localizoleeionsof tho plexus (Modified from Xfeigo J 
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damaged m mjunes to the shoulder, or be affected by a toxic 
parenchymatous neunlis The symptom is paralysis of the del 
toid, with or without sensory loss m the skm covering the lateral 
aspect of this muscle In, complete lesions the deltoid wastes 
rapidly and profoundly, and recovery is generally delayed and 
imperfect The arm cannot be abducted, and fonvard and back 
ward movements of the arm arc weakened Arthritic changes in 
the shoulder joint may occur in permanent paralysis of the muscle, 
while, on the other hand, a sc\ere arthritis of this joint mo> be 
followed by marked wasting and weakness of deltoid 
Neunx to Seuiutus Aktemou (Long Thoracic Nerve) — This 
ncr\e innervates serratus anterior It may be damaged m injuries 
to the shoulder region by excessiv c strain, ns in carrying weights 
or m keeping the arm elevated and outstretched unduly 
It is not infrequently affected alone by toxic processes (after 
diphtheria, tj^phoid, inllueniT, and other infections) There is 
often some associated paralysis of the middle or lower part of 
trapezius The normal function of the serratus anterior is to draw 
the scapula upwards, fonvards, and outwards, and to advance the 
point of the shoulder \Vhen paralysed, elevation of the arm is 
slightly weakened and when the arm is advanced to the horizontal, 
the vertebral (media!) border of the scapula stands out from the 
thorax and is said to be “ winged” 

The Musculo cutaneous Iverve — Tlus nerve, which supplies 
the flexors of the elbow, is rarely paralysed alone, but may be m 
volved with other nerves m gunshot wounds and other severe 
injuries of the arm Biceps, coraco brachiahs and brachialis are 
paralysed The area of sensory loss usually found is less than that 
of the full distribution of the nerve to the skin 
The Radial (Musculo spiral) Nerve — Owing to its long and 
exposed course tins is the most frequently injured branch of the 
brachial plexus Tlie majority of lesions are traumatic, the nerve 
being damaged as it passes round the outer side of the arm Simple 
compression is the commonest form of mjury, the arm being 
pressed against something hard, or compressed by a tourniquet 
It IS rare for the nerve of a perfectly healthy subject to sustain 
damage m this way, the majontj of the patients being chrome 
alcoholics whose peripheral nerves are already poisoned (Saturday 
night paralysis) Other predisposmg factors are debihty, chrome 
plumbism, and recent infections such as tj^ihoid Other forms of 
injury are the mvolveraent of the nerve m fracture of the shaft 
of the humerus, and pressure on the nferve in the axilla by i 
crutch 

Symptomaiology — ^This varies according to whether the nerve is 
damaged distal to the offset of the branch to the triceps or not In 
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Fra 40 — Abgas or Sensort Loss mou Nertb Lesioxs r*r 
Ufter Liub 


Tiio shaded areas roprcsent, not ilto futi cutaneous distribution of 
the nerves named, but the areas of sensory change resulting 
from lesions of them The deeply shaded centres indicate total 
cutaneous loss, the surrounding areas are those of hypo 
oesthosia 
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the former (nnd common) case triceps and anconeus escape, and 
the supinators, extensors of the hand and of the fingers, and the 
extensors and long abductor of the thumb arc paralysed There 
IS drop wist (Fig 41), and the wnst nnd digits cannot be extended 
except that the intcrossei maintain extension of the distal and 
middle phalanges The grasp is weakened owing to the flexion 
at the unst irhich accompanies it, 
and which is due to loss of the synergic 
fixation of the wrist that is part of 
the complete movement of grasping 
Supination of the forearm is lost, 
except when the biceps is contracting 
and the elbow flexing In crutch 
paralysis the tnceps is involved also 
Sensory loss is inconstant, but when 
present occurs over the radial half 
of the dorsum of the hand and 
over the proximal segments of the 
thumb, index and middle fingers 
(Fig 42 C) In h>sterical paralysis the hand assumes the posture 
of drop uTist, but may be distinguislied from musculo spiral 
paral)sis bj the integnty of supinator longus and, commonly, by 
the absence of any normal attempt to flex the fingers m a grasp 
Prognosis and Trcafment — Recovery is the rule except in severe 
crushing of the nerve m association with fracture Slight pressure 
palsj recovers rapidl) without special treatment, but in severer 
cases where the muscles show a reaction of degeneration, recoverj 
is delaj ed Tlie essential part of treatment is the placing of the 
paraljsed muscles in the position of phj'siological rest, that is, 
moderately shortened This is done by the use of an anterior fore 
arm and hand splint, which keeps the wrist and digits slightl) 
extended Active exercises should be carried out dailv , care being 
taken to prev ent full extension of the paretic muscles 
The Median Nerve — Isolated paralysis of the median nerve 
is not common, and is generally traumatic in origin It may be 
affected wath other nerves m compression of the hmb Slight median 
nerve paraljsis associated with interstitial neuritis is sometimes 
foimd in hand workers (joiners, locksmiths, ironers, etc ) Toxic 
parenchjmatous neuritis of the nerve occasionally occurs in as 
sociation with v anous infections 

Sijmpiomatologij — ^^Vhen the nerve is damaged m the upper arm 
the following muscles are affected* flexor carpi radialis, flexor 
subhmis and part of flexor profundus' digitorum, the pronators, 
flexor longus pollicis, opponens pollicis, abductor brevas poiucis 
and flexor brevis pollicis, and the lateral two lumbncal muse es 
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h'Bu of the musculo spiral nerve 






Fra 42 • — AomlB SE>som Lo<!S UL^4B PARAtisn CsmlD Se>sob\ 
Loss IN Median aj«p Badiai. Nbr\ b Farads sm 
A and B — The dorsal an 1 palmar aspocts of tlio hand shoning tho extent and 
degree of sensory loss after complete division of tho ulnar ner\o Tho most 
deeplj sliaded area shows complete cutaneous annestliesin loss of \ibration 
and postural sensibdit} Surroaothni; this is « eono of tacfilo anaesthesia 
ond marked h>poiiesthcsia to tlicrmal and painful stimuli wuh an outer zone 
of rclatno h>poacsthc'iia to nil forms of sensibihtx merging at its penjihorj into 
normal sensihilityfligiiter Hiiadiug) 

C and D — TIio area and ifepth of sensory loss foUow mg ft complete lesion of tfio 
median nerve is ») own in the same maimer «.s in A an 1 IJ On tlio dorsum 
of the hand tho usual distnliution of aensory loss from a lesion of tho radial 
ner\e is ma^ed hy dots 

2S2 
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A diBgraia of tha hand jn median 
nerve paralysts, showing the 
nxHjtmnm po&sibla ^axion of the 


Median nerve paralysis is not shown by any special attitude of 
the affected hand or digits. Pronation is impossible, flexion of the 
^viist is feeble but not impossible since flexor carpi ulnaris is still 
intact. Flexion of the thumb, index and middle fingers is lost, but 
the ring and little fingers can still be flexed (Fig. 43). Some flexion 
of the first phalanges is possible from the action of the interossei, 
which are supplied by the ulnar 
nerve. Opposition of the thumb is 
lost, and the wasting of opponens 
produces a hollow on the radial half 
of the thenar eminence. The full ex- 
tent of sensory change includes the 
palm of the hand radial to a line 
dra^vn along the long axis of the 
limb do^vn the middle of the nng 
finger, and also the palmar aspect of 
the digits and thumb (Fig. 42CandI>). 

On the dorsum it includes the distal portions of the same digits. 
In incomplete lesions a less extensive area of altered sensibility 
may be present. In addition to these objective motor and sensory 
phenomena, in incomplete lesions of the nerve there may be 
marked tenderness of the paretic muscles, severe pain in the 
distribution of the nerve, the so-called “ causalgio,” and trophic 
changes in the skin and nails of the affected area. Thus the nails 
may be rounded and furrowed, and the skin shiny and atrophic. 

Prognosis and Treatment . — ^The prospects of recovery in severe 
lesions is by no means so good as in the case of the musculo-spiral 
nerve. In tr.aumatic lesions resection and resuture may be called for. 

The Ulnar Nerve. — This nerve 
is more commonly injured than the 
median. Isolated lesions are gener- 
ally traumatic. The nerve may be 
crushed in fractures of the internal 
condyle (medial epicondyle) of the 
humerus, or may become later in- 
volved in callus formation after such 
a fracture. The paralysis of the 
the latter case is gradual 
attitude, -with ebght flexion of the and may be long delayed. The 
distal Bogmenta of the little finger, ncrvc may bc exposed to repeated 
which IS also elightly abducted. . . 

* ^ minor injuries, as it lies behind the 

condyle, and develop a neuritis with paralj^tic symptoms. An isolated 
toxic neuritis of the nerve occasionally follows some infection. 

Sijmplomaiologtj . — ^IVhen the ulnar nerve is damaged the following 
muscles are affected : flexor carpi ulnaris, flexor profundis (two 
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inner bellies), the hypothenar muscles, the mterossei, the two inner 
lumbncals and the adductors of the thumb Flexion of the ^vTist 
IS ^\eakened, adduction of the hand is weak, as also is flexion of 
the ring and little fingers Flexion of the extended fingers at the 
metacarpo phalangeal joint by the mterossei is lost, but flexion of 
the distal phalanges (claw position of the fingers) is retained It 
IS the paralysis of the mterossei which 
gi\es rise to the characteristic and 
severe disability of the hand in ulnar 
nerve paralysis, for abduction and 
adduction of the digits is also lost 
Fio 45— Mode or PaEnrvaioK The paralysis of the adductors of the 
O, TK, pieWlou and this 

Ad.asr«mo(th.l«.dmul,u,ra.rv. « readily seen If a piece of paper IS 
paUy Blowing in t>oleft(a{iec(<Ml) taken at cach end by the linger and 
hand the attitude taken m prohen thumb of cach liand On the normal 






5''p«per^rnV“pEr<l« the.ottended thumb i_s stronglj 
lands apart 
.duail 


I o£ paper and la pulling tl o 

u apart Frchcoaion w th (ho adducted against the Side of the 
I«I11 «iiamUl.«»dbyOe.orlo»sm ,ndcx, iihile On the oHcctcd side, this 

idonDoncna fMllieit (both ’ . . 


euppbldby movement being impossible, the ter 

adductors of ti a ti umb with which mma! segment of the thumb xsstrongly 
tho flexed and the thumb opposed (Fig 

45) 

Sensory loss is not invariably present m partial lesions but when 
complete it includes the ulnar margin of the hand, the little finger 
and the ulnar side of the ring finger Loss to pm pnek is usually 
confined to the little finger and a narrower zone of the hand than 
loss for tactile scnsibihtj (Fig 42 A and B) 

In long standing cases, a partial claw hand is produced (in the 
little and ring fingers) by the overaction of the opponents of the 
mterossei and the fingers become hyperextended at the proximal 
and flexed at the distal joints (Fig 44) 


LESIONS OF THE LOSIBAB AND SACRAL PLEXUSES 

The lumbar and sacral plexuses and the peripheral nerves of 
the lower limb are much less frequently affected than the plexus and 
nerves of the upper limb Isolated paralyses of anterior crural 
(femoral) or obturator nerves are rare and while the sciatic nerve is 
more frequently the seat of disease, it is rarely completely paraly sed 
apart from gunshot wounds 

The Sciatic Nerve — ^Hie nerve trunk, or the roots which 
enter into its formation, may be involved by tumours of the sacrum 
or in the pelvis, or by a syphilitic radiculitis The nerve is 
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sometimes the seat of an interstitial neimtis winch is tlie pathological 
process sometimes responsible for sciatica, a condition which has 
already been described (page 268) In total paralysis of the nerve 
there is foot drop and loss of dorsiflexion, so that when walking 
the limb has to be hfted high for the toe and foot to clear the 
ground There is no muscular power below the knee, and the 
hamstrings may also be weak when the lesion is high in the thigh 
The paralysed muscles waste profoimdly, and there is loss of all 
modes of sensation over the outer and posterior aspect of the lower 
two thirds of the leg, over the external malleolus and the tendo 
achillis Surrounding this area of total loss is a zone of partial 
sensory loss The skm below the knee may be dry and there is 
hyperkeratosis of the foot and toes The nails become thick and 
curved Trophic lesions may develop within the anaesthetic area 
and the foot may become red and oedemalous The ankle jerk is 
lost, but the knee jerk remains intact Paralysis of this severe 
order is usually the result of direct injury, as by knife or gunshot 
wound 

In damage to the nerve from pelvic lesions, tumours or compres 
Sion exerted by the foetal head in pregnant women, it is the peroneal 
division of tlie nerve which bears the brunt of the damage 

The PcnojfEAL Nerve — Special emphasis should be laid upon 
the isolated affection of this nerve since it is not uncommon It 
may occur m othenvise healthy adults quite apart from discover 
able local injury In these circumstances its aetiology is unknoivn 
Its appearance is often preceded by pain along the outer side of 
the leg After this has been present for two or three days a sudden 
paralysis, usually severe m degree, of all the muscles supplied by 
the nerve is seen The foot hangs loosely down m the position of 
equino varus The patient can stand on tiptoe, but he cannot 
dorsiflex the foot and he cannot run There is sensory loss of 
> arymg degree over the outer aspect of the leg and on the dorsum 
of the foot to the base of the toes After some weeks a degree of 
wasting of the affected muscles makes its appearance, but is rarely 
profound Recovery is very slow and frequently incomplete 
Among the special circumstances m which this nerve may be 
paralysed are compression of the nerve trunk by a gaiter or a 
bandage round the upper end of the fibula where the ner\ e winds 
round the bone In diabetes, and occasionally m typhoid, this 
nerve may be the scat of a ncuntis Treatment consists m the 
M eanng of a foot drop support by day and of a night shoe when 
m bed, so that the foot is constantly kept at right angles to the 
line of the leg 

The Tibial or SIedial Poputeae Nerve — Apart from gunshot 
wounds and comparable injuries, isolated paralysis of this division 
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Fio 4G — ^The LxmBOSACBAi, Feexvs and its Motor Ikvervatiov 
The nght lumbosacral plexus seen from behind The peripheral and radicular 
innervation of the muscles is mdicated Sensory supply is not shown 
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of the sciatic ner\ e is uncommon In complete lesions the symptoms 
are paralysis of the calf and plantar muscles and sensory loss over 
the sole of the foot and the posterior aspect of the leg in its Ion er 
half The atrophy of the plantar muscles renders the sole hollow, 
the proximal segment of the toes is hyperextended and the terminal 
segments flexed Perforating plantar ulcers may develop when 
sensory loss is complete 

The Anterior Crural (Femoral) Nerve — ^Paralysis of this 
nerve is very rare, and when it occurs is the result of pelvic injuries 
The symptoms are paralysis of ilio psoas, pectineus, sartonus, and 
quadriceps There is loss of the knee jerk and weakness of extension 
of the Ijiee There may be sensory change on the anterior and 
medial aspects of the thigh An uncommon malady is an inter 
stitial neuritis of the lateral cutaneous nerve of the thigh, known as 
meralgta paraesthetica It occurs in males, and its symptoms are 
pains, paraesthesia, and slight objective changes m sensibility m the 
territory of this nerve on the front and lateral aspect of the thigh 
The symptoms are brought on by standing or walking 

General Observations upon tiie Treatment of Peripheral 
Nerve Paralyses 

The muscles paralj.sed from a lesion of a peripheral nerve are 
flaccid and proceed to u aste until no contractile tissue is left, when 
they are completely denervated This wasting is accompanied b> 
fibrillation, and finally the muscle is reduced to a fibrous band which 
tends gradually to shorten This process is facilitated if the 
paralj sed muscles arc stretched, and it is clear that should innerv 
ation ultimately be restored the final result will be imperfect in 
proportion to the degree to which stretching has been allowed to 
occur It follows, then tliat the careful splinting of a paralysed 
muscle IS of paramount importance, and should be taken m hand 
without delay The principles which govern splinting are as 
follows — ( 1 ) A paralysed muscle should be splinted m such a 
position that its origin and insertion are approximated as closely as 
possible (2) Prolonged immobilization is contra indicated unless 
enforced by accompanying bone or joint injur) In a paraljscd 
limb the joints should be allowed as free a range of movement as is 
possible without undue stretching of the muscles (8) Splints 
sliould be such as to allow of remedial and occupational acti\ ities 
The splints should be remov ed for two periods of half on hour dail) , 
v\hen the muscles are massaged and all joints passively moved 
There can be no doubt that the best results are obtained when 
experienced orthopaedic treatment in an appropriate clinic is 
available 



288 


DISEASES OF TIIE NERVOUS SYSTEM 


NEUROMA 

The nerves may be tlie scat of tumours uhich are kno\m as 
neuromata In the irxte neuroma, or ganglioneuroma, nerve fibres 
and ganglion cells form part of the structure of the tumour Tins 
rare form of neuroma is found only m connection with the sym 
pathetic nervous system m the thoracic or abdominal cavities 
Thc/oZ^e neuroma, or neurofibroma, is not uncommon It arises m 
the connective tissue of the nerve and may be central, separating 
the nerve fibre bimdlcs or situated at the side of the nerve trunk 
It may be the scat of cystic or myxomatous degeneration Neuro 
fibromata may be single or multiple, and in the latter case the 
tumours may be confined to a single nerve or nen e plexus, or be 
Midcly diffused In size they vary from tmj nodules to large 
masses of several inches diameter They arc congenital, of unknown 
origin, and may be found m epileptic or mentally defective subjects 
It IS the solitary fibroncuroma which is usually responsible for 
symptoms, and these consist m pain along the course of the nerve, 
and also, though rarely, m objective sensory and motor symptoms 
In multiple neurofibromatosis innumerable tumours of soft consist 
cnee stud all the peripheral nerves Occurring on cranial or spinal 
nerve toots they may produce compression symptoms Neuro 
fibroma on the auditory nerve forms the so called acoustic tumour, 
or tumour of the ponto cerebellar angle 
Wien multiple neurofibromatosis is associated with cutaneous 
pigmentation and the presence of multiple sessile and pedunculated 
tumours on the skin, the condition is known as icm Hecklinghausen's 
Disease or Molluscum fibrosum 

Ttibercula dolorosa is the name given to collections of tin) 
neurofibromata situated on the terminal twigs of cutaneous nerves, 
and giving rise to considerable tenderness and pain 

All these forms of tumours on nerves tend to be progressive, but 
do not call for treatment unless pain or, in the case of tumours 
within the skull and v ertebral canal signs of compression of adjacent 
ottfcn Isv \bitse Vissva'ss 

may be removed when possible 
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SOME COMMON NERVOUS AFFECTIONS OP INFANCY 
AND CHILDHOOD 

A^IONG the many congenital abnormalities, infantile affec- 
tions and injuries of the nervous system a few are of 
■^relatively common occurrence These include cerebral 
diplegia, congenita] hydrocephalus, infantile hemiplegia, cerebral 
and peripheral birth palsies and, finally, nocturnal enuresis in 
children. 

Cerebral Diplegia 

Aetiology. — It -nas long held that the different clinical forms of 
diplegia uere all related to injuries sustained by the brain during 
labour and dell^ ery The pathological evidence indicates that such 
injury plays no part and that pre natal factors such as agenesis of 
certain systems of neurones or their destruction by disease during 
mtra uterine existence arc invariably responsible The diplegic 
child IS commonly the firstborn of its mother and its birth is as 
often easy and precipitate as difficult and prolonged It is very 
rare for a mother to give birth to more than one diplegic child and 
her subsequent children are usually normal 

Pathology. — ^The charactenslic naked eye lesion is atrophy of the 
cerebral hemispheres, \ ar> mg m degree and extent in different cases 
The affected parts of the hemisphere present shrunken convolutions 
and gaping sulci Jlicroscopically there are atrophy of the paren- 
chjTmtous elements with secondary neuroglial overgrowth The 
pjTamidal system is specially prone to be affected 

Symptoms. — ^The cluld may be small at birth and ha\ e difficulty 
m sucking In some cases, however, no earlj abnormalitj is noted 
In some the cluld is intensely spastic from birtfi, but in others 
attention is first aroused bj the cluld’s failure to hold its head up, 
to sit up and to stand at the proper age periods Later a failure to 
talk, or rather a delay in learning to do so, becomes ob\nous 
In the spastic tijpe there is generalized spasticity most marked in, 
or perhaps confined to, the legs Tlic latter are rigidly extended and 
adducted and the adductor spasm may be so Strong that the legs 
are crossed like the blades of a scissors 'IMicn the child is over a 
5 ear old and is held erect with the feet to the ground this crossing 
T 289 
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\s marked The feet aTC,phntatflcxcd and the child cannot get his 
Iieels to the ground Although there is usually considerable volun 
tnry poner, the spasticity virtually immobilizes the limbs MTien 
the arms escape, this condition is knoivn as congcmlal spaslic para 
jAcgia or Little's disease Such cluldrcn are frequently normal 
mentally, but when there is also in% olv ement of the arms a measure 
of mental defect is usually present 

Another type is that knowm as bilateral athetosis Here the essen 
tial lesion is believed to be m the corpora striata The entire skeletal 
musculature is the scat of those vvritlung movements already 
described (page 27) under the name of mobile spasm These 
render co ordmated mov ement impossible They tend to increase 
for several >cars before becoming stationary The degree of dis 
ability that ensues vanes from complete helplessness to lesser 
degrees that permit of some use of all the limbs Some mental 
defect is often present In a few cases the mv oluntary movements 
more closely resemble those of chorea In all cases there ma> be 
recurrent epileptic fits 

Treatment — The cases tlmt offer prospect of useful response to 
treatment arc those of Little’s disease v\hcre the patient’s mental 
development is normal or approximately so Remedial exercises 
and, vihen necessary, carefully thought out tenotomies or motor 
nerve sections maj greatly increase the patient’s mobility 

Infantile Hemiplegia (Acute CEnEcnAL Palsy of CmLDnooD) 

Hemiplegia of acute onset is not uncommon m yoimg children 
during the first five 5 ears of life It is usually primar>, tliat is to 
saj, it develops acutelj without preceding illness It is, however, 
an occasional sequel of scarlet fever, measles, severe whooping 
cough, or ev cn mumps The onset is usuallj accompanied by sev ere 
convnilsions winch recur m quick succession for some hours, the 
child subsequently being found to have a hemiplegia The initial 
fits are commonly imilaterol, may have a focal onset and be accom 
panied by fev cr and sickness A phase of coma may ensue upon the 
convailsions 

The hemiplegia may be accompanied by sensory loss, or, when 
right sided by aphasia, but both these symptoms are short lived, 
and the child who surviv cs has a pure motor hemiplegia 

The prognosis depends upon the initial severity of the paraly'sis, 
but in the majority of instances, a severe degree of residual hemi 
paresis remains and the affected limbs do not grow normally , so 
that in later bfe they are shorter and smaller than their fellow3 

Tins hemiparesis is accompamed by a \ arying degree of spasticity 
and by the changes m the refiexes characteristic of the hemiplegia of 
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adults, though the abdominal reflexes on the affected side usuallj 
return to normal '^vlthln a few years, and the extensor plantar 
response may not be well developed 
Another common sequel is a degree of mental defect, varying 
from the sliglitest to profound idiocy, and unilateral epileptiform 
convulsions may appear and recur throughout life 
Perhaps most characteristic of infantile hemiplegia is the develop 
ment of mobile spasm (athetosis) in the affected limbs This may 
increase in severity over a period of years and become profoundly 
disabling 

Aetiology — Two views compete for acceptance as to the 
origin of the condition one — probably the correct one in the 
majority of instances — is that the illness is due to arterial tlirora 
bosis, or, as Gorvers suggests, to thrombosis m cortical veins , the 
other, that it is due to an encephalitis (“ polio encephalitis ”) of 
infective origin The virus of acute poliomyelitis has been in 
criminated in this regard, but probably wongly, and in most cases 
a vascular lesion is probable 

Pathology — When the thrombosis is arterial a cavity may be 
found in the hemisphere of the patient dying m later life, the 
condition being known as porencephaly In other cases, there is 
no gross destruction of cerebral tissue, and Gowers suggested that 
these may be cases of cortical venous thrombosis 
Treatment. — ^When athetosis and mental defect, with or without 
convulsions, are present, nothing can be done to ameliorate the 
patient’s condition, but m milder cases and normal mental develop- 
ment, athetosis being minimal or absent, some improvement may- 
be attained by carefid active exercises 

Hydrocephalus congenital and acquired 

Any lesion or developmental abnormality that prevents the out 
flow of cerebrospinal fluid from the ventneles into the subarachnoid 
space, or its absorption from the latter into the venous system, will 
cause it to accumulate within and to distend the ventricles This 
distension is known as internal hydrocephalus 

In infants this distension leads to enlargement of the cerebral 
hemispheres and of the skull 

Aetiology and Pathology — In about a third of all cases of con 
genital hydrocephalus there is a dmelopmental defect, usually an 
atresia or imperfect development of the aqueduct of Sylvius In 
other cases the ventricular foramina of exit are blocked by infiam 
matorj exudates, or the space in Ihe opening of the tentorium is 
similarly occluded In the remainder a new growth effects a block 
somewhere in the cerebrospinal fluid ^tem 
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In congenital cases the head may be of normal size at birth 
enlarging rapidly thereafter, or it may be greatly enlarged at birth, 
sometimes to such a degree ns to render a living dcli\ ery impossible 
Tlie cerebral hemispheres become reduced to thin walled cjsts and 
the entire head maj be capable of transillummation The sutures 
separate and the fontanelles bulge, and from depression of the 
orbital plates the ej es bulge and look, downwards 

Symptoms — ^^Vhen the head is of normal size at birth it enlarges 
nith great rapidity This process may be progrcssiv e and may end 
in death, or it may cense relatively early before any gross enlarge 
ment or much physical disability or mental defect lias developed 
In the progressive cases primary optic atrophy and blindness ensue 
and the child succumbs m the early months In less sev ere cases 
there is survival with a greater or less degree of physical and 
mental disability Other congenital nbnormahties may also be 
present eg spina bifida, etc After post basic mcningitu in 
infancy {or after meningococcal meningitis later m life) mflammatorj 
CNudatcs lead, as already described, to internal hj drocephalus In 
the infant there is the same sequence of signs and sj mptoms as 
hav e been enumerated In older persons there is no visible enlarge- 
ment of the head 

The head of the hjdroccphahc child whether enlarged or not, 
may present a “ cracked pot ” note on percussion 
Treatment — No success has so far attended surgical elforts to re 
establish a free cerebrospinal fluid circulation and hydrocephalus 
remains an incurable condition 

Ceredhai. Birtii Palsies 

Intracranial haemorrhage is not uncommon m the newborn, is 
foimd m the majonty of stillborn children and m those who die 
mthin tuo weeks of birth There is no doubt that it plays a major 
part m the production of cerebral birth palsies, the characteristic 
expression of which is hemiplegia with or without athetosis 

Aetiology — Injury to the head during dehvery is the essential 
causative factor, and the varieties of damage done include tearmg 
of the falx associated with overriding of the parietal bones, and 
rupture of veins entering the dural sinuses The haemorrhage 
thus caused may be subarachnoid, subdural or mtracerebral 
These lesions are prone to occur m cases of deformed or contracted 
pelvis, abnormal presentations, high forceps dehv ery , and breech 
presentations 

Pathology —Areas of cortical atrophy underhe subdural coUec 
tions of blood, andeysts may formm one hemisphere (porencephaly) 
Symptoms — ^At birth the child mav show a paUid asphyxia 
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■with generalized or focal convulsions The pulse may be slow, or 
rapid and irregular The child suchs badly and is feeble, and most 
cases presenting these symptoms do not long survive Those who 
survive and later develop hemiplegia maj present no untoward 
symptoms at birth 

Hemiplegia ensues, severe m some cases, less so m others The 
degree of recovery that occurs depends upon the initial se\ erity 
When recovery is imperfect the affected hmbs do not develop 
normally and always remain smaller and shorter than their fellows 
Sooner or later athetosis develops m the affected hmbs in all but the 
mildest cases Epilepsy may also make its appearance at some time 
during childhood 

Treatment — With se\ ere paralysis and spasticity or athetosis 
not much improvement can be looked for In mild cases, active 
exercises form the essential element in treatment Slassage is of 
minor importance and electrotherapy is absolutely contraindicated 

Spinal Birth Palbus 

It has been shown that infanta dying during breech presentations 
have commonly sustained severe damage to the vertebral column 
and spinal cord, the level of these lesions being the cervical region 
In cases that survive the thoracic region is commonly affected and a 
paraplegia ensues Such cases are comparatively rare and require 
the same treatment as the paraplegias of adults 

Peripheral Birth Palsies 

Aetiology — The seat of injury is the brachial plexus and traction 
on the arm the common cause The bringing down of the elev ated 
arm in a breech presentation, or the attempt to bring down the 
arm m a head presentation may cause rotation of the clavicle ivhich 
presses upon the component nerves of the plexus The damage is 
usually unilateral, but the writer has seen a bilateral brachial 
pJevjis palsy caused by jiioreojents of the arms earned c^t to 
induce respiration in a newborn child 

Symptoms — ^The roots damaged are the fifth and si-rth cerv ical 
and the muscles paralysed the deltoid, biceps, braebialis anticus, 
supinator longus, supinator brevis, and infraspinatus The arm 
lies with the humerus rotated inwards the forearm extended, and 
the hand so pronated that the palm faces forwards Paral> sis of 
the lower components of the plexus is less common In this case 
the muscles of the hand and forearm ore parolj sed, and the limb is 
held abducted and slightly elevated at the shoulder There may 
be associated bonj damage and a cervical sjTnpathetic palsy 
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Sensorj loss is exceptional m upper plexus paralysis, but lower 
plexus poralysis is usually more se\cre and accompanied by 
sensory loss o\ cr the forearm and lateral aspect of the upper arm 

Course and Prognosis — The plexus lesions of the newborn progress 
much more favourably than lliosc of adults, and save in the most 
severe cases recovery is the rule vsithin a few months Lower 
plexus lesions and all lesions accompamed by bony damage recover 
less well 

Treatment — ^Tho principles governing treatment are those ob 
taming m the case of other peripheral nerve injuries The paralysed 
muscles are placed m the position of shortening , that is with the 
arm elevated and abducted in the case of upper plexus lesions 
Tins should be done without dcla>, the muscles being gentl) 
massaged and given passiv c movements of small excursion dail) 
As soon ns possible the limb should be allowed to move actively 
Electrical stimulation of the affected muscles cannot be recom 
mended 

Enuresis in Children 

It IS widely taken for granted that bedwetting in children is 
ps>choIogica!Iy caused jet this assumption is based rather upon 
speculation than upon the careful clinical observation that must 
underlie any useful hypothesis It is stated that while some of 
the subjects arc highly strung ” others ore notably phlegmatic 
and unemotional There is no psj chological t>pc more prone to 
enuresis than another and the majority of unstable children do 
not suffer from this habit There is no relation between intelligence 
and enuresis The habit is no respecter of persons and is found m 
the slum bred child little more frequently than in children reared 
in good liygienic and social conditions In short, the bedwetting 
child IS remarkably like other children m every respect save this 
habit 

The dimcal details of bedwetting with which the exponents of 
the psychogenic hj’pothesis have never greatly concerned them 
selves are ns follows boys arc more often affected than girls and 
the habit usually ceases at about the age of twelve years The 
enuresis commonly occurs within two hours of going to sleep and 
a remarkably large quantity of unne is passed when we remember 
that the child is almost invariably made to empty his bladder im 
mediately before going to bed It appears that the secretion of 
urine during this initial period of sleep is abnormally great m these 
patients who are usually very deep sleepers Both these features 
point to a physiological rather than to a psychological disorder 
and indeed it would be astomshing were a purely psychological 
factor responsible for a somatic disorder of function that character 
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istically takes place during deep sleep that is, ■when psychological 
activity IS probably absent In this connection it is interesting to 
recall that the hypothalamus plays an essential part m the regu 
lation of sleep and in the liberation of the “ antidiuretic hormone ” 
by the pars posterior of the pituitary, and also tliat this hormone 
IS not effective during deep sleep It is not possible to say nhat 
may be the relevance of these facts to the phenomena of nocturnal 
enuresis, but they suggest that thace is a physiological problem to 
be im estigated before v, c can safelj take refuge in the allegories of 
psychology for an explanation of enuresis 

A few children show diurnal enuresis and even faecal incontinence 
also, and the possibility that there is more than one variety of 
enuresis has not been sufficiently taken into account In addition 
to the noctumil enuresis, that proies so refractory to treatment 
and that may persist until the age of twelve, it is probible tliat 
m many instances the habit is no more than the result of lack of 
training of their children by incompetent or careless mothers 
Recent mass observations on children evacuated from their homes 
seem to point in this direction It is cases of this variety that 
respond to suitable management 

From this brief statement it will be seen that bedwetting in 
children is so far unexplained, and must so remain until the pheno 
mena are made the subject of methodical study In the circum 
stances the psj chological fantasies tliat do duty for explanation 
should be regarded with scepticism 

Treatment — A prehmmary investigation should be made to 
exclude the presence of organic factors such as spina bifida, or a 
local lesion of the urinary tract, or abnormality m the urine Tlie 
usual devices in the management of the child should be adopted — 
namelj , restriction of fluid intake after ten time, and the emptying 
of tjie bladder immediately before going to bed 'When, as is 
usually the case, the child is a deep sleeper he may be made to 
micturate again about an hour after going to bed There is as yet 
nothing to surpass the old fashioned mixture containing belladonna 
and str^hnme ^tractorv a/Se?/adonfia Co IS, Ltq Stryvhnmc 
Ifil to 2. t d s.) 

Defects m the child’s environment in so far as they are capable 
of improv ement should be attended to Sometimes a short period 
of hospitalization will give rehef, but it has to be confessed that in 
many instances the habit persists until the usual age of its dis* 
appearance arrives 
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BROSHDE INTOXICATION 

T ins form of intoxication, not rare tliougb rarclj recognired, 
calls for brief mention It arises partlj because the cumti 
lativc effects of continued bromide medication, particularly 
in elderly persons, are not duly appreciated and partly because 
the exaggerated notion held by some of tlie toxic properties of the 
barbiturates lead them to use large doses of bromide, oi er long 
periods of time, in preference 

Aetiology — Bromides replace the chlorides m the body fluuU, 
and it has been found experimentally in animals that when the 
replacement roaches a lc\el of 40 per cent death ensues Tins 
replacement seems to occur more readily in elderly artcno'Sclerotie 
subjects than in young persons, and may m some of the former 
de\elop rapidly uith the appearance of toxic svmptoms Un 
fortunately, these sy mptoms arc often attributed to other causes 
than the bromide and may even lead to an increase in the dosage 
given Thus, the restlessness and sleeplessness of the subject of 
a, recent prostatectomy may be treated by regular bromide ad 
ministration, and nhen mental confusion is added to the picture 
more bromide is given to combat it so that the subject become? 
demented and drowsy , may des elop symptoms suggesti\ e of a 
cerebral vascular lesion and lapse into stupor and a terminal 
broncho pneumonia Again, it may be deemed unsafe to allow 
a case of depression or of anxiety neurosis with insomnia to ad 
minister phenylbarbitone to himself, he is therefore gt\en large 
doses of bromide m tlie belief that they are perfectly safe 
Subjects of the following types may be regarded as peculiarly 
svscft.pt'.yA to extorvs wibyeets, w.i.ya. ojaamua. 

with organic cardiac disease, or impaired renal clTiciency The 
older the subject the greater the susceptibility There is also a 
wade X anation of the toxic threshold m different persons, so that 
the careful watch for toxic symptoms is advisable 

The normal blood bromide Ie\ el appears to range from 0 5 to 2 mgms 
per 100 c ems of serum, and toxic symptoms tend to appear when a 
level of 225 to 250 mgms is readied or passed The threshold, however, 
IS not uniform and m some subjects a le^el of 150 mgms may be 
associated with toxic symiploms 


29C 
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Symptoms — In mild cases the patient becomes forgetful, finds 
difficulty in mental concentration and is apt to be drowsj In the 
severe cases any pre existing mental obfuscation is aggravated 
The patient is disoriented and incoherent m speech His tongue is 
dry and coated, his speech slurred and his movements imsteady 
A certain number of individuals respond by becoming confused and 
excitable, or even semi maniacal From such a degree of bromism 
reco\ ery takes as long as from seven to fourteen days after the drug 
IS discontinued In fatal cases the patient lapses into a muttering 
delirium, is feeble and tremulous, usually incontinent of urine and 
faeces He looks ill, wastes, has a dry skin and coated tongue A 
terminal pneumonia with coma ends the climcal course 

The mcoherence and articulatory defects may lead to a diagnosis 
of cerebral thrombosis, and the writer has known this to happen m 
several cases of elderly persons kept on bromide to relieve the 
insomnia and discomforts following upon operative procedures 

Treatment — ^Bromide roust be at once discontinued In se\ erely 
intoxicated cases large quantities of fluid are given by mouth and, 
if necessary, normal saline intravenously Salt should be gi\ en bj 
mouth in solution If diagnosis be uncertain the blood bromide 
should be measured The test cannot be performed except m a 
properly equipped laboratory, where it can be rapidly and simply 
earned out From 2 to 4 c ems of serum are required for the test 
Finally, jn elderly persons, phenylbarbitone is a safer and better 
tolerated drug than bromide for regular medication oier any 
considerable penod of time 
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SOME GENERAL OBSERVATIONS UPON THE TREATMENT 
OF NERVOUS DISEASES 

I T IS widely ossumed that organic diseases of the nenous system 
arc more generally incapable of amelioration and cure than are 
those of other organs and sj stems Yet one has only to mention 
hepatic cirrhosis, the leukaemias, bactcnal endocarditis or atheroma 
to show that the assumption is not a \ahd generalization "Wliat 
IS true IS that n longer period of survival is common mth nervous 
disease than with visceral disease, and this fact and the often grave 
disability of the sufferer lend an air of hopelessness to the them 
pcutic problems involved Tliere is nev ertheless much truth m the 
paradox that the more incurable a case of nen ous disease the more 
treatment it requires If the morale of the sufferer is to be mam 
tamed during the long >eQr3 of his disablement and if he is to be 
saved from cruel exploitation by charlatans, the greatest patience 
and judgment are called for in treatment and general manage 
ment Some brief generalizations os to what can be hoped for 
from the resources at our disposal and what these cannot provide 
arc therefore of importance 

PirYsioTHERAPY (Massage and clectro-therapj ) — ^In respect of 
massage and active remedial exercises it is necessary to be clear at 
the outset that in the case of organic nerv ous disease thej hav e no 
direct influence upon the pathological process and m that sense 
they cannot be spoken of as curative Their purpose is to mamtam 
muscles and joints in as healthy a state of nutrition as possible 
until normal conditions of innervation and mov ement are restored 
and, in respect of remedial exercises to help m the re education of 
voluntary movements Thus in a loner motor neurone paralysis 
of the legs (e g that of poliomyelitis) the dependent limb tends to 
become cold and cyanosed and sometimes oedematous From pro 
longed immobihty atrophic changes occur m muscles and in joints 
and contracture of muscles and fixation of joints may develop It 
IS the function of massage and even more of active exercises to 
improve the local circulation, and to mamtam the normal mobihty 
of joints It is not their function to cure paralj sis and they cannot 
do so Active exercises help to aid recovery from wasting and get 
the best out of such contractile muscle tissue as remains 
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In the case of upper motor neurone paralysis, judiciously ad 
ministered massage may sometimes relieve spasm and abnormal 
postures and increase freedom of movement m joints For ex 
ample, in hemiplegia it is important from the outset to maintain a 
full mobility of the shoulder joint in which adhesions may form 
rapidly, especially when tlie left arm is m question because there is 
a natural tendency to abandon this arm to its fate and to use the 
normal right arm and hand whenever a purposive movement is 
needed In this type of paralysis active exercises are of great 
importance when the patient’s general health mental state and ex- 
pectation of life justify a hope of some useful restoration of function 

The hemiplegic arm and hand tend to become generally flexed, 
and this tendency must be counteracted from the first by placing 
the arm alongside the body m an extended position with both 
wnst and digits also extended As soon as movement reappears, 
the subject must be encouraged to use the hmb for simple move 
ments The tendency of the digits to flex may be controlled by 
placing a large rubber sponge on the palmar aspect and fixing it 
there by an elastic band passed round it and the hand Against 
the resistance thus provided the patient can carry out simple 
flexion movements of his fingers Later, he should be persuaded 
to handle small objects such as dominoes, marbles, or draughtsmen 
Sometimes the intermittent wearing of a light splint to keep hind 
and fingers extended may be advisable Whenever possible the 
active use of the hand should be encouraged for this is of far greater 
value than any passive manipulation 

In hemiplegia and spastic paraplegia while the patient is still 
bedridden the extended legs should be kept adducted, almost fully 
extended at the knees and should be prevented from rotating out 
The feet should be kept at a right angle to the hne of the legs and 
a cradle placed over the limbs Gentle passive movements from 
time to time and later assisted active movements are useful 

It IS not possible to make any decisiaely favourable claims for 
eleclro therapy in the treatment of organic nervous disease In 
lower motor neurone paralj sis no form of electrical stimulation of 
muscles averts wasting ox accelerates recovery — a hard statement 
likely to be as unwelcome to doctor as to patient, but ne\ertheless 
irell substantiated IVhen used as a substitute for active exercises 
and passive manipulation, eleclxical stimulation of paralysed and 
wasted muscles may be definitely harmful In facial palsy recovery 
IS eommonlv achieved with or without treatment, and in slowlj 
recovering cases and especially in elderly persons the galvanic 
stimulation of the muscles leads to distressing contracture and 
should on no account be emplojcd 
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In upper motor neurone paral>sis electrical stimulation m 
creases spasticity and is contraindicated A similar objection holds 
m the case of paralysis agitans, in which both ngiditj and tremor 
are aggra\atcd bj electrical stimulation of muscles In progressive 
muscular atrophy it tends to exhaust an already failing musculature 
In such painful conditions as sciatica or brachial neuritis electrical 
currents (diathermy, ionization) should be reserved for the chronic 
stage of intractable cases and not emplojcd m the earlj and active 
stage of the maladj It seems clear that ionization can never do 
more than produce some local warmth since the affected structures 
are too dceplj seated to be reached by the liberated ions In short, 
except for its psj chological innucncc electro-therapy is a method 
of negligible value and one sometimes harmful in the treatment of 
nervous disease 

Various forms of radio therap> are now in use, but apart from 
the use of radiant heat lamps for pamful and stiff muscles and 
joints in association with massage, they hav e no special place in the 
treatment of nerv ous diseases 

The Caiie of the Paraplegic Patient — In spinal cord com 
prcssion, transverse myelitis, or advanced disseminated sclerosis 
the most important element m the treatment is the nursing core of 
the patient The ideal method in the management and care of n 
case of complete paraplegia with sensory loss and sphincter paralj'sis 
IS to place the patient on a specially made plaster bed On this he 
lies indcrmitelj , and a hole below sacrum and anus permits of the 
management of the bowels and the care of the surrounding skin 
The patient docs not have to be turned over hourly for the skin 
toilet that IS otherwise imperative to avert the development of 
sacral bedsores 

MTien this is not practicable, he should be nursed on a water or 
rubber bed ov er a fracture board The legs should be in the position 
of extension and adduction already referred to The heels should 
be placed m rings made of wool and bandaging, and the knees and 
anlJes separated by a pad of cotton wool if there be strong adductor 
spasm Hot water bottles should be covered and placed outside 
the blanket The imdershect should be kept as free from creases 
as possible, especiallj imder the buttocks It may be necessary for 
part at least of the twentj four hour period to have an air rmg 
beneath the buttocks The weight of the body on this region ten£ 
to stop the cutaneous circulation, the skin reddens and, unless the 
patient be turned sbghtly on one side from time to time, it chafes, 
and the epidermis rubs off or necroses 

The pressure pomts, sacrum, buttocks, trochanters and heels 
should be washed at least twice daily with soap and warm water, 
or in the case of a total paraplegia with complete sensory loss, four- 
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hourly The skin must be carefully dned wthout imdue rubbing 
then massaged with spirit or eau de Cologne (as long as the surface 
IS intact) and dusted wth zinc oxide powder or a pouder consisting 
of starch and zinc oxide If a haemorrhagic blister develop over 
the sacrum it should be carefully snipped and emptied and the skm 
left m position Once an area of necrosis develops and separation 
of a slough begins a boracic or peroxide compress should be applied 
for a half hour period twice daily, and the lesion then dressed with a 
zinc oxide castor oil paste Once a separation is complete, further 
treatment with compresses or with an antiseptic dressing should 
be employed to clean the ulcer, when paste may again be applied 
A chronic, slowly heahng ulcer may be given red lotion com- 
presses 

If there be retention of urine, with or without overflow, the 
bladder should be carefully catheterized thrice daily Some now 
prefer to have a suprapubic cystotomy m chrome cases, or to adopt 
Monro’s method of tidal drainage The last named requires the 
willing and skilled attention of a nurse or attendant, and is there 
foie largely restricted to institutional use But both the latter 
methods prevent the infection of the bladder and urinary tract 
that acts so adv ersely upon all spinal cord lesions 

In patients with incontinence of urine or faeces every effort 
should be made to prevent or to mmimize the wetting of the skin 
The precipitancy and slighter incontinence of many cases of spmal 
cord disease may be helped by the following pill Ext Belladonna, 
gr \ , Ergotin (Bonjean), gr i Ft Pil Sig i t d s 

The flexion spasms of the developing paraplegia m flexion are 
often impossible to prevent smee they indicate the increasing 
dommance of spmal reflexes as higher levels are cut off from the 
spinal centres by the progress of the lesion Counter extension 
of the limbs is usually contraindicated as it may aggravate the 
tendency to flexion and involves much friction of the skm of 
the moving limbs Codeme in doses of from gr itogr |tds 
sometimes reduces the force of the spasms In other cases a com 
bination of soluble phenylbarbitone (gr D '^i^h tincture of stra 
monmm (TI\15) and hyoscine hydrobromide (gr niay be tried 

Vitamin Thehapy in Organic Nervous Diseases — ^Various 
references have been made to this subject throughout the text in 
connection with diseases in whicli this mode of therapy has been 
employed and for which it has been said to be beneficial In no 
case so far has it been possible, upon a critical view of the e\ idencc, 
to make any decisively favourable claims The role that vitamins 
play m the nutrition of the individual has been defined with differ 
mg degrees of precision and completeness according to which 
member of this group of substances is concerned Yet, however 
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dear this role may be m the maintenance of normal health, the 
problems invohcd in the xestoration of health ivhen, tlirough 
deficiency of one ormorcMtamms, this has been impaired, appear 
considwably more complex ond obscure In acute infantile ben 
ben, a cardiac illness, it is true that the administration of substances 
containing the B complex ma> have dramatic results, while 
pellagra, a malady not considered in tins book, is also knorni to 
respond to the Bj complex Yet in the case of polyneuntis, m 
which vitamin Bj or the B complex ns a nhole might, upon theoreti 
cal grounds, be expected to giv c cleat indications of therapeutic 
usefulness, the results have been singularly disappointing Tims, a 
study of nil the cases of alcoholic poljncuntjs admitted to a Boston 
hospital over a period of ten years, has shoivn no improvement 
v^hatever in the recovery rate during the later jears of tins period 
in nhich intensive vitamin therapy has been added to the thera 
pcutic resources previously available, and, covering the entire 
aetiological range of pol> neuritis The present viTitcr s experience 
conforms to the results thus cited 

These disappointments nmj be due to dcfcctiv c absorption of the 
vilamm actually administered, or to the presence of otlicr patho- 
genic factors not }ct discerned These dilficulties maj }et be 
overcome with the adv ance of knowledge, and in the meantime the 
administration of the vitamin B complex is a reasonable addition 
to the other modes of treatment mentioned m the case of pol> 
neuritis In the case of sciaticv and of brachial neuritis, this treat 
meat is, of course, not rational, and no good comes, or can be 
expected from it 

In the treatment of motor neurone disease and of the muscular 
dystrophies, the claims mode for vitamin E and Bg have proved 
unfounded, and the same may be said for the use of the latter 
vitamin in parvljsis agitnns and post encephalitic Parkinsonism 

In short, despite the sangume vnews expressed m the advertising 
literature upon the vitamins, with its impressive citation of papers 
from medical journals, the tune has not yet come when it can be 
said that v itamin therapj plaj s any clearlj useful role m neurologj 
An appeal may tliereiore be made for more discrimination in its 
emplojTnent than is at present to be seen 

The problem of saving the subject of an organic nerv ous disease, 
which can neither be cured nor materially mitigated, from the host 
of pseudo remedies that m the hands of uncritical and unscientific 
claimants compete for his attention is olwajs difiicult, and 
many patients cannot altogether be saved from exploitation and 
from the alternation of raised and dashed hopes that so in 
crease the distress of the chrome sufferer In these circumstances 
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little can be done but to securc'as far as possible that financial 
resources -which may be needed for the support of the patientr-and 
his dependants and for the pro-vision of comforts are not wasted 
in the hopeless pursuit of benefits that it is not within human 
power to obtain. To give a familiar example, it may be much 
more important for a young housewife threatened -with disability, 
or already partially disabled, by such a malady as disseminated 
sclerosis to use her resources in the obtaining of additional domestic 
help, thus securing for hersdf the rest from exertion that is so 
essential, than to expend them on some form of physiotherapy or 
expensive medication from which no candid adviser can promise 
her anything. Indeed, this consideration should never be absent 
even in the case of reasonable modes of treatment, and it must 
often be the doctor’s advisory responsibility to see that a due sense 
of proportion as to the relative importance of the patient’s various 
needs, medical and non-medical, is preserved. 



CHAPTER XXVI 
TORTICOLLIS AND THE TICS 


A TIC has been defined as a co ordinatcd pmposi\ e act, 
provoked m the first instance by some external cause or 
by an idea , repetition leads to its becoming habitual 
and finally to its involuntary reproduction without cause and for 
no purpose 

The act mij be a simple mmclc twitch or a complex movement, 
and in certain instances there is no such obvious motor act, but a 
periodical explosive utterance, or some form of imperative be 
haviour These latter forms are very rare 
It IS not certain that spasmodic torticollis has quite the same 
aetiology as the other tics, and indeed some mamtam that it results 
from an organic lesion of the corpus striatum 


SIMPLE TICS HABIT SPASM 

This IS an affection of nervous children, most often encountered 
between the ages of five and twelve years Tlie cluld grimaces 
blinks, twitches its shoulders or shows widespread jerky inv oluntary 
movements somewhat resembling those of rheumatic chorea At 
one period blinking movements predominate, at another some 
other facial grimace or some movement of the limbs Emotion or 
fatigue tends to increase their seventy They cease during sleep 
They may be present in fluctuating sev enty over long periods of 
time, sometimes for sev eral years and in most children the> tend 
to cease at or about the age of twelve Wlule they maj be precipi 
fated by dehjbtatiiig faetorsy the child s texopcxamentis the fiisentlaJ 
underlying factor in their appearance 
Diagnosis — The symptoms with whicli the mov ements of simple 
tic may be confused are those of rheumatic chorea, and the points 
of distinction between these two affections have already been full} 
discussed in the chapter on chorea (page 192) 

Treatment — ^The child’s general health and state of nutntion 
require attention, but of equal importance is the secunng where 
possible of a suitable environment The patient is not rarely the 
child of unstable parents, or the member of a divided or disturbed 
804 
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family circle The constant sight of a fidgetj or grimacing child 
acts as an exasperation to a nervous and possibly oerworked, 
underfed mother, ivho proceeds to “ nag *' the patient and to build 
up an atmosphere of guilt around his or her behaviour If these 
adverse conditions cannot be corrected a period of rest m hospital 
under a regular routine of life will often secure early improvement 
In mild cases tics are often best ignored, \yhen they will dimmish 
and cease spontaneously Slild dosage with sedatives is invariably 
helpful eg Phenjlbarbitone, gr or sodium bromide, gr 5 twice 
or thrice daily 


SPASMODIC TORTICOLLIS 

or u'rjmeck, consists m the recurrence of irregular tonic and clonic 
spasms of the muscles supporting the head, which is thus forced 
into abnormal positions, usually of rotation but sometimes of 
extension 

Aetiology — ^Adults only are affected and no age period thereafter 
IS immune Torticolhs may arise without any discoverable exciting 
factor, but m some cases mental stress and conflict, m others local 
pom m the neck from spondylitis or fibrositis, may initiate the 
spasm It IS probable that in the latter group certain inborn 
temperamental qualities of instability are essential factors Uecentlj 
It has been suggested that a local lesion m the corpus stnatum may 
proioke torticollis as a form of “release symptom,'* and it is true 
that severe examples of this spasm have been found to follow 
epidemic encephalitis Even so, the hypothesis is without any 
satisfactory basis Physiologically, torticollis may be regarded as a 
disorder m the carnage of the head , a complex function peculiar 
to man, for the head of the quadruped is suspended It is such 
recently evolved functions that are so vulnerable to disturbance 
from factors other than gross focal lesions 

Symptoms — The onset is gradual At first the tendency to 
rotation is relatively slight, makes itself felt at infrequent intervals, 
snd IS essy tc eowJroJ la tiote it gsias force aad mil not be denied 
the spasms increase m frequency and may, under certain conditions 
of emotional stimulation, become an almost incessant ordeal, 
preventing reading, seivmg, or wnting Some patients obtain a 
measure of relief by pressing the Iiand against the side of the face, 
and e\en the contact of the hand in this way may mlubit the 
tendency to rotation completely for many minutes Sometimes 
rotation and lateral flexion of the head are combined so that the 
occiput IS draivn to the shoulder In other cases the extensors of 
the neck are primarily im olved ond then the liead is drawn back 
wards, the eyes and eyebrows being both elevated, the entire 
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synergy of mo\emcnts indicating tlmt a disturbance of a higher 
level of physiological function than tint subserved by the corpus 
strntum is m question In all cases the neck muscles are bilaterally 
involved, first the stcrnomastoids, then the trapezii, and finally in 
severe cases almost all the neck muscles 

The spasm may be predominantly tome, or clonic and impos 
mg rapid jerky movements upon the head After some montlis of 
severe spasm the stcrnomastoids maj undergo manifest hj’pertrophy 
Some degree of pam accompanies the spasm, sometimes severe and 
V cry wearing to the patient 

i^ognosis and Treatment — Ihe disorder is deep seated in the 
sense of being intractable, and the writer has seen a patient with 
torticollis spasm resume the head movements as soon as she emerged 
from a coma of tlirec days* duration — an indication of the futihty 
of treatment by sedatives 

Alassagc combined with remedial exercises and with an initial 
period of test m bed may give a measure of relief The exercises 
consist m the voluntary performance of movements opposite to 
those of the spasm, against some resistance Exercises m which 
facing a mirror, the patient iiolds the head m the normal position 
for a determmed period of seconds and then allows it to turn, are 
also used With practice, the period of voluntary fixation of the 
head is progressively lengthened and some degree of control is 
acluevcd In some cases the fixing of the head and neck m a 
plaster, celluloid, or metal sphnt viluch holds the head erect gives 
remarkable relief, and normal activities become possible as long ns 
It IS worn But not every case responds to this device Division 
of motor nerves or of muscles has in the past been tried without 
avail 

In mild cases fluctuations in the seventy of the spasm occur 
spontaneously from time to lime, and a period of treatment may 
imtnte such a phase of comparative calm 
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OCCUPATIONAL CRAMPS 

U NDER this title we refer to a group of disabilities of the hand, 
characteristically produced by repetitive vocational move- 
ments, and consisting of spasm and cramp like pam m the 
muscles of the hand and forearm Perhaps the most familiar of 
these are writer’s and telegraphist’s cramps, though both are now 
less frequent than formerly since the typewriter has replaced 
the laborious copjing of a former generation, and the modern 
telegraph apparatus is less productive of cramp than the old 
Morse key. Other forms of cramp have been described after the 
procedures that give rise to them, as, for example, sempstresses 
cramp, hammerman’s cramp, etc. 

With the multiplication of machines and the putting into in- 
dustrial processes of many thousands of new ivorkers, it would not 
be surprising if new forms of occupational cramp developed, as m 
the case of power operated machines in which the worker pulls 
levers or turns knobs or handles witli great frequency during the 
working day Some of the long familiar forms of occupational 
cramp, eg ivriter’s cramp, telegraphist’s cramp, have been recog- 
nized by the State as industrial diseases and have been embodied 
in the provisions of the Workmen’s Compensation Act as notifiable 
disabilities entitling the sufferer to compensation The neiier 
forms of cramp referred to above, of which the writer has seen a 
few examples in factory viorkers, are not so scheduled at the 
present time, and thus cannot be dealt with bj the certifjung 
factory surgeon who may encounter them 


WBITEIl’S CBAUP 

Aetiology.^ — There are two acts involved in ivriting, pen holding 
and pen moving The pen is held by the intrinsic muscles of the 
hand • the interossei and thenar musdes Pen moving may be done 
largely by the pen holding muscles together with the flexors and ex- 
tensors of the index, middle finger and thumb, the arm remaining 
fixed It may be earned out m n free stjle by mov ements of the arm 
os a whole from the shoulder down In the latter way the muscular 
307 
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effort IS spread over a ^nder field of muscles, and the pen holding 
muscles can then maintain a mote or less constant tension and 
length It IS probable that writer’s cramp arises in the first group, 
namel> , those who use the pen holding muscles for pen moving as 
well If the subject of ivriter’s cramp be given a piece of chalhand 
asked to ivnte at face level on a blackboard he is forced to use the 
entire limb in writing and liis “ cramp ” is less marked and less 
readily induced , it may even be absent The use, then, of thenar 
and interosseous muscles for holding and moving mvolves a heavy 
burden upon tliem and witer’s cramp may reasonably be regarded 
as due to chronic fatigue m overused muscles 

It may be added that difficulty in witing maj arise from a great 
\aticty of local causes m the arm, and from organic nervous 
affections of diverse nature To a consideration of these we shall 
later return 

The majority of subjects of writer’s cramp are clerks m the third, 
fourth, and fifth decades of life The role of a neuropathic constitu 
tion m the genesis of the cramp is uncertain and such statements 
as are made on the subject arc wholly speculati\ e 
Symptoms —The onset is insidious After continued witmg 
the subject begins to find the pen getting slightl> out of control 
and causing changes in the appearance of his handuTiting The 
ball of the thumb begins to ache and he finds himself grasping the 
pen with undue firmness, and driving the nib against the paper with 
such force that it may either pierce the paper or jerk across it The 
thumb and index finger tend to become firmly flexed and to slip 
up the penholder, and they cannot then be freely extended to per* 
fonn the upstrokes of letters Gradually the muscles of the fore 
arm go into spasm and pen mo\ements may become virtually 
impossible Pam vanes in prominence from case to case In some 
it IS the mam complamt, in others spasm predominates Vanations 
m the grasp of the pen may give temporary relief, but finally all 
methods fail to achieve writing In extreme cases other mo\ ements 
of alternating character may begm to become difficult, such as the 
use of tooth or shavnng brush But if this spread of disabihtj to 
other movements is an early symptom, the correct diagnosis is 
probably not one of writer’s cramp 

A comparable “ cramp ” is seen in telegraphists, but is less 
frequently seen with modem telegraphic instruments than in the 
days of the Morse kej Modem instruments have a keyboard the 
use of which involves the spread of movement over more muscles 
Diagnosis — Wntmg is a complex learned act and tlierefore one 
likely to be interfered with readily if there be anj local abnormahty 
of the limb or any disturbance of innervation from a lesion of the 
peripheral or central nervous s^tem Of the local causes we may 
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mention teno synovitis, arthntis, any painful condition of the 
muscles, a local neuritis, or muscular paresis Of central nervous 
causes ^ve have early paralysis agitans, the shghter degrees of 
hemiplegia, ataxies of movement due to cerebellar or to sensory 
disorders It may confidently be stated that writer’s cramp is far 
more often diagnosed than it is present The early rigidity of 
paralysis agitans or of post encephalitic Parkinsonism if it develop 
in the right arm is a fruitful source of diagnostic error, for vTiting 
IS one of the motor functions first impaired Similar examples 
might easily be cited Therefore a diagnosis of •writer's cramp 
should not be made until a careful examination of muscles joints, 
and tendons has been earned out and until organic disease of the 
nervous system has been excluded Although a process of exclusion 
IS thus essential, true ivriter’s cramp has features of its omi the 
restriction of the disabihty to wnting, and the action of writing as 
observed by the examiner In the case of telegraphist's cramp also 
these precautions should be most ngorously taken before a diagnosis 
IS made, for in respect of it also errors of diagnosis are not uncommon 
Perhaps of all the conditions most often mistaken for writer’s or 
telegraphist’s cramp early Parkinsonian rigidity is the most 
common The characters of this are described on page 27 

Treatment — In respect of witer’s cramp it is clear that the early 
inculcation of sound habits of \vnting — ^that is, of the most physio 
logical distribution of muscular effort — would probably exclude the 
later development of this disability As for curative treatment, it 
has to be confessed that writer’s cramp is a most intractable dis 
abihty It develops at an age at which the complete recasting of 
ivnting habits is difficult if not impossible Complete abstention 
from writing is the first essential, and for a period of at least six 
months During this time the repeated performance of other small 
hand movements should be severely restricted , e g the playing of 
a musical instrument Gentle massage is comforting but whether 
it or any other form of local treatment can be any more than this is 
doubtfid ^’S^lc^e pain is prominent the splinting of the hand and 
ss See j3 Asrfuw*, Jfor j) psianj? ivf st Sery hNxrs 

may give relief IVhenever practicable the choice of some other 
form of occupation than clerical is desirable, for recurrence if the 
patient returns to his original work is likely, though not inevitable 
m every case The use of a typewriter may solve the difficulty m 
some cases 

In tlie case of other professional cramps, abstention from the 
pros oking mov ement is necessary 
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THE PSYCHONEUROSES 
(1) IKTRODUCnON 

T he great interest and importance of the psychological 
problems undcrl) mg Uie genesis of the psychoneuroses are 
apt to obscure the fact that m the practice of medicine the 
first essential problem is one of diagnosis The deepest under 
standing of ps>ebologieal processes, normal and abnormal, is of no 
practical usefulness to the clinician imless he is also able to rccog 
nize ps> chological illness and to differentiate it from organic 
disease Therefore it will be with problems of diagnosis and 
treatment rather than with psjchological theorj that this chapter 
will deal 

It has been suggested that, since disorders of bodily function may 
ensue upon the appearance of a psjchoneurosis, there is no dinding 
line between ps> chologically determined illness and what we caU 
organic disease As an example of sucli a sequence the alleged 
production of exophthalmic goitre by emotional factors has been 
cited Wifltever be the substance of this special cose, we !ia%e no 
e\idence that structural disease of the nervous sjstem may be 
engendered m this way It is of course clear that the maltreatment 
of his body by the subject of a psychological disorder — such as 
when by restricting his food he gives himseH ben ben or pellagra — 
may lead to the development of structural nervous lesions Yet 
these lesions are not psychogenic m any reasonable sense of the 
term, they are not responsiv e to psychotherapy and they are clearly 
physically caused 

The syanptoms of organic disease may be complicated by those 
of a psychoneurosis that is, by an abnormal reaction of the 
personality to physical disease In this way tlie total clmical 
picture is the sum of these two distmet components Their differ 
entiation, and even the recognition of their combmed presence, may 
add to the difficulties of diagnosis and not rarely lead to errors 
thereof Yet this fact of clinical experience in no way uwaUclates 
the thesis that there is an essential and permanent difference 
between these two modes of illness 
The three common varieties of psychoneuroses are the anxiety 
neurosis, hysteria, and the so called traumatic ” neurosis Less 
310 
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common is the obsessive neurosis, of w hich, however, brief mention 
will be made The diagnostic problem presented by the anxiety 
neurosis is not so much its differentiation from organic disease as 
from the depressive psychosis with the milder forms of which it is 
frequently confused In hysteria, on the other hand, oiving to the 
predominant part played by somatic symptoms and the super 
fici^ resemblance these may show to the symptoms of organic 
disease, such diagnostic difficulties as obtain are mainly concerned 
with the differentiation of hysteria from the latter The ‘ trau 
matic *’ neurosis may present features both of anxiety and of the 
hystencal reaction 

The psychoneuroses are to be considered as illnesses of the person 
ahty and not of the body They are the expression of abnormal 
reactions to psychological stress , they are maladaptations of the 
personality to reality Yet they are not reactions of the entire 
personality This does retain contact with reality, though not 
perfectly or in all its aspects On the other hand in those more 
profound mental disorders that are the special province of the 
psychiatrist, the psychoses, the entire personality may be changed 
contact mth reality and the power to distingmsh this from fantasy 
are lost, as for example when the patient attributes his symptoms 
to the action of some fantastic external agency 

The different varieties af psychoneurosis show special modes of 
abnormal reaction to reality Thus, the anxiety neurosis may be 
called a reaction by overaction The patient develops morbid 
fears and then a number of psychological and physiological reactions 
expressive of and appropriate to those fears The somatic symp 
toms thus consist of reactions resembling the normal physiological 
responses to fear, but differing from these m their intensity and their 
persistence Tremor and tachycardia are examples of physiological 
reactions produced in this way, not primarily from disorder on the 
anatomical or physiological levels but psychologically caused In 
hysteria, on the other hand, we have a reaction by loss of function , 
by imderaction This shows itself usually by some striking local 
l^s h<3^{}y fcsjctiOi: s psr^ysis, av isr 3 atutesn?, 

or in more profoimd cases by a splitting of the personality leading to 
fugues, amnesia, or to double personality 

As has already been stated, the ” traumatic ” neurosis partakes 
of the clinical characters of both the above mentioned forms of 
psjehoneurosis, but it is not traumatic m the strict sense of this 
word, for in peace time conditions it arises when m addition to 
trauma there exists the possibibty of equating bodily injury with 
compensation Injuries sustained uv the seclusion of the domestic 
scene, m the cricket, football, orhimting fields, or at otlier forms of 
sport are not follow ed by traumatic neurosis, which is the sequel 
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solely of road, rail, industrial and other accidents m respect of which 
legislation has pro\ idcd the possibility of monetary compensation 
Trauma alone is incapable of causing neurosis 


(2) THE ANXIETY NEUROSIS 

Tins IS the most frequently encountered and fortunately the most 
readily amenable to treatment of the psj choneuroses It is a 
reaction by the development of morbid feirs and anviety and bj 
mental and somatic symptoms which, originally the outcome of the 
fears, later become for the patient their apparent cause 

Aetiology — The subjects of this form of psychoneurosis commonly 
have a neuropathic inheritance , that is to saj, they are the clul 
dren of unstable parents and not unnaturally thej are commonly 
subjected in childhood and adolescence to that morbid environment 
that such parents are prone to create round themselves and their 
famibes Thus, both inheritance and environment play a part m 
the genesis of the anxietj neurosis The patient is cmotionallj 
unstable and given to norrying unduly over all the vncissitudes of 
life The final appearance of an anxiety neurosis is but the culmma 
tion and exaggeration of tendencies v\htch have always char 
actenzed his attitude to circumstances The precipitating factor is 
either some overwhelming anxiety which is badly met or some 
unresolv cd conflict between the inividual needs — social, sexual or 
financial — and the reality with which the subject is faced \Vhen 
these needs are denied fulfilment m an unstable subject incapable of 
a satisfactory adjustment an anxiety neurosis may develop 

The development of anxiety and fear is the initial manifestation 
of the neurosis but shortly the contemplation by the individual of 
his dilflculties leads to the appearance of emotional reactions, 
mental and somatic of the kind normally associated with fear or 
anxiety These reactions are exaggerated m intensity, are ev oked 
with undue ease, and have a quality of mdefinitely prolonged per 
sistence which distinguishes them from the emotional responses of 
the normal individual, which arc ^ded in intensity and pass off 
when the stimulus which evoked them lias ceased 

W ith the appearance of these symptoms the patient proceeds to 
detach his anxieties from their original external cause and to attach 
them to the symptoms which thereupon become for him the overt 
cause of the anxieties In this way is achieved the flight from 
reality into illness which is the essential purpose of the psycho 
neiu-osis, and the patient no longer feels any responsibility for his 
mabihty to pursue his normal activities or to grapple with his 
difficulties 
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Symptoms — These are mental and somatic The mental symp 
toms include more or less deep anxiety and morbid fears These in 
turn induce an inability to concentrate the attention, a defect of 
memory for current events, irritability in many cases, and loss of 
sleep The defects of concentration and of memory readily en 
gender in the patient a fear that he is becoming, or may become, 
insane , a fear that is in itself a potent source of still further 
anxiety Yet there is no mental deterioration, and these symptoms 
are but the natural sequence of profound anxiety with its distracting 
influences Commonly, also, the patient becomes unsociable He 
IS sby and excessively diffident, and being au fait with the jargon 
of modern psychology, may confess to having “an infenonty com 
plex ” This diffidence may be in respect of his mental moral, social 
physical, or occupational endowments 

The somatic symptoms are limited m their range and variety 
only by the number of bodily structures and functions possessed by 
the individual In respect of the nervous system, complaints of 
pains or of great discomforts in the head are virtually constant 
\Vhen actual pain is complained of it does not resemble the pain 
suffered and described by the subjects of organic disease or of mi 
graine, but has bizarre qualities that call for fanciful analogy in their 
description and is apparently far more disabbng than its organically 
determined counterparts The discomforts are described variously 
as sensations of burning, of tingling of pressure, of compression, 
of weight, of bursting, etc All such symptoms are alleged to be 
aggravated by mental or physical effort or by worry Pains and 
paraesthesiae in the back (or the “ spme,” to use the term com 
raonly employed by patients, this word lending a sinister import 
to the complaint) may also be complained of 

On the visceral side there may be tachycardia, palpitations, 
morbid blushing excessi\e sweating, tremor, such gastro intestinal 
symptoms as sickness, diarrhoea or constipation, flatulence and 
sensations of distension Sexual disabilities in the male include 
diminution or loss of desire and of potenej, in the female djs 
pareunia, vaginismus or frigidity While m the male symptoms of 
this order lead to feelings of great inferiority, tliey rarely ha\e 
this effect in the female for whom, commonly, they are purposive 
and defensive s 3 rmptoms 

It is characteristic of these somatic symptoms, firstly that thej 
arc not accompanied by objective evidence of bodilj disease 
Hence it is that m these cases we so frequently encounter the 
therapeutic extravagances inherent m an uncritical belief m those 
most unsubstantial of conceptions, “ focal infection ” and “ auto 
intoxication ” There are some medical men for whom the notion 
of psj chologically determined ill health is unattracti% e or faj w horn 
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it IS imperfectly appreemted, and it is in the hands of these that the 
exhaustive and expensive search for hypothetical foci of chronic 
infection m the subjects of the anxiety neurosis is most often under 
taken The easy opportunities which the nose and its accessory 
sinuses present to the determined seeker after HTeIe\ant bacteria 
need not be emphasized It should be borne m mind that with 
the mcreasing range of diagnostic procedures, biochemical, bacterio 
logical, radiological and the like, few indeed of us en when we 
enjoy complete health could hope to escape mthout the discovery 
of some imperfection nere we so unwise as to submit ourselves to 
inquisition on these lines That the subject of an anxietj neurosis 
has teeth that show signs of wear and tear, nasal catarrh or large 
tonsils IS not necessarily evidence that these blemishes stand m 
any relation to his symptoms, and to assume that they must do 
so IS a travesty of reasoning that should not have survived the 
disciphne of a scientific education 

Those w ho work m casualty departments cannot fail to be struck 
by the frequent presence, m those who seek their aid for minor 
injuries, of the most extreme and repellent degrees of oral sepsis 
m subjects who perform the most laborious work and enjoy rude 
health It appears, then, not onlj possible, but even common, to 
see persons who live m the happiest relations w-ith the hosts of 
organisms they harbour in sinuses and alimentary tract This is 
not to condone such a state of affairs, but simply to stress the 
absurdity of the obsession that sees m vague shadows in a dental 
radiogram, in traces of pjorrhoea, or m a sphenoidal sinus that is 
not sterile, the invariable and constant cause of cvei^ variety of 
psjchological disorder from the mildest anxiety neurosis to the 
gravest psychosis 

Secondly, these somatic symptoms completelj engage the 
patient’s attention and become the basis of the most dismal fore 
bodings and anxiety The patient finds it difficult to talk of any 
thing else than his symptoms, and repeatedly returns to their 
description and discussion, and to complaints of their profoundly 
distressing and disabling character This attitude is in part due to 
the displacement of the anxiety from its psychological causes to the 
sjTnptoms, and m part to the fact that it is the essential purpose of 
the symptoms to be disabhng 

In brief, the chmeal picture is that of an individual m normal 
physical health, or of one showing no significant departure from this, 
who IS the prey to anxiety and to morbid fears which he attributes 
to various menial and somatic symptoms He is unaware, or but 
dimly aware, that the latter are m fact but the consequences of his 
fears and their indirect expression, and that anxiety — with or 
without mental conflict— is the onguml and adequate ps>chQlogical 
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cause of his condition His anxiety is not necessarily related to 
long past events and difficulties, and the assumption of some schools 
of psychological theory that the anxieties and conflicts invariably 
date from infancy or childhood is inaccurate, nor are they alway s 
deeply repressed and completely below the threshold of conscious 
ness or recall Fortunately for treatment this is not commonly 
the case The patient is impressionable in that he responds readily, 
if hut transiently, to changes m treatment, but he shows no tend 
ency to spontaneous cure ivithout treatment, and he remains hable 
throughout life m virtue of his inherent instability to morbid 
anxieties and to disability arising therefrom, and rarely enjoys 
prolonged periods of complete freedom from them 

Course and Prognosis — ^The majonty of cases of anxiety neurosis 
are relatively mild and amenable to appropriate treatment, subject 
always to the proviso that m the subject of a neurosis we are not 
dealing with an individual who is psychologically stable In many 
eases a short course of treatment suffices, but m the more severe 
cases more expert and prolonged psychological treatment may be 
necessary In such cases the tendency to relapse should be borne 
m mind 

Differential Diagnosis of the Aimety Neurosis the Depressive 
Psychosis —Save m the case already referred to, m which the notion 
of focal infection is invoked to account for the symptoms of an 
anxiety neurosis, the most frequent source of error m diagnosis is 
a failure to differentiate this neurosis from true depression (the 
depressive psychosis) The prognosis and the treatment of the two 
conditions differ, and in the latter there is a danger of suicide not 
present in the anxiety neurosis 

In the depressive psychosis diagnosis may be facihtated if there 
be a history of previous attacks These are commonly spoken of by 
the patient as ‘ nervous breakdown ” They may have arisen fairly 
acutely with no discoverable precipitating factors, or they may be 
said to have followed a period of prolonged or severe oaerwork 
Their duration is usually one of several months, or even of a y car or 
more, after the lapse of wlueh they ha\e cleared up fairly rapidly 
leaving the patient normal again and with his full working capacity 
Many subjects of the anxiety neurosis attribute their illness to over- 
work, but usually the plea is without substance In the case of true 
depression however, the statement may at first sight appear to be 
accurate, for the reason that many subjects of depression ha\e a 
temperament that fluctuates from an abnormal expansii eness and 
energy to depression and subnormal energ\ This is the so called 
‘ cyclothymic ’ temperament This may express itself by periods 
of restless energy m which the subject o\en\orks, squanders 
energy, and makes of his leisure a real “ toil of pleasure ” After 
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some weeks or months of this he then lapses into depression, and 
not unnaturally his relatives are prone to regard this second ph^e 
of the illness as a consequence of the first Thus the legend of over 
work as a cause is born In many mild depressive subjects, how 
ever, these phases of ovcractivity and expansiveness arc ne% cr seen 
What we ma> learn from the past history of such a case is that 
the patient seems to ha\c recovered more or less spontaneously, 
and to have enjojed normal mental and physical health in the 
intervals between successive attacks It must be borne m mind, 
however, that during the course of his illness the patient has 
received various modes of treatment probably from a sequence of 
medical adnsers The form of treatment m use at the moment of 
recovery and the doctor m the saddle at this fortunate juncture 
will not unnaturally be credited with the cure Y'et in fact, as a 
careful assessment of the storj will probably reveal, recover) has 
been quite independent of therap) Here, as in the case of the retro 
bulbar neuritis of disseminated sclerosis, treatments that can have 
no influence upon the course of events score their easy and illusorj 
triumphs, and prominent amongst these modes of treatment are 
those designed to combat h)*pothelieal focal infections Tliese 
features of the dcpressiie ps)cnosis are not present m the anxiety 
neurosis, m which the patient docs not recover " by himself” and 
rarely enjo) s continuous freedom from all symptoms for long periods 
Actually, there are clinical features m the pictiue of the depres 
siv e ps) chosis which should serv e to differentiate it from the anxiety 
neurosis The patient’s depression is not influenced by changes in 
his envnronracnt and seems to be independent of these e do not 
encounter in him those transient improvements so common in the 
anxiety neurosis from change of surroundings or of medical treat 
ment The depressiv e does not respond to factors of this order 
He takes no pleasure in anything, nor is he easil) moved to active 
displeasure He is apathetic emotionally His mental processes 
are retarded He replies slowly and often monosyllabically to ques 
tions, and these may have to be repeated more than once to dieit 
a response lie does not complain volubly of somatic symptoms, 
but tends to reproach himself for liis state and m general to de 
preciate himself, either as a wrongdoer who has brought lus mis 
fortunes on his own head or as an ineffective and useless member of 
the community His voice and nrUculation are monotonous and 
his movements slow He is easily exhausted and his ph)Sical 
energy is visibly at a low ebb Somatic symptoms of much the 
same order as those complained of by the subject of the anxiety 
neurosis may be present, but th^ are not freely volunteered or 
eagerly complained of, and information concenung them has often 
to be extracted from the patient In more severe cases the patient 
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becomes %er> reticent and presents a picture of congealed misery 
He IS ready to sit almost motionless all day, has to be pressed to his 
food, or to any form of activity He is characteristically maccessible 
to discussion and lacks insight into his condition much more pro- 
foundly than does the subject of an anxiety neurosis He tends to 
regard his state rather as a retribution for his oivn faults than as 
an illness, an attitude not encountered m the anxiety neurotic who 
IS only too anxious to interpret his situation in terms of an illness 
for which he bears no personal responsibility It Mill be seen, 
therefore, that those psychotherapeutic measures nhich are so 
essential to and so valuable for the treatment of the anxiety neurosis 
are both fnutless and e^ en harmful to the depressive, a practical 
point in treatment that should always be borne m mind 

Finally, a considerable proportion of cases of suicide is reenuted 
from the ranks of the depressives, and a failure to differentiate their 
illness from the anxiety neurosis necessarily tends to leave them 
unprotected from this danger, a fact that no reader of accounts of 
coroners’ inquests upon suicides can fad to realize 
Another form of psychosis that may at the outset lead to a 
diagnosis of anxiety neurosis is Schizophrenia The patient is 
commonly an adolescent or young adult, whose past history may 
be one of considerable intellectual ability The symptomatology of 
this disorder is protean, and it is when the early symptoms are 
apathy, intellectual and particularly emotional, inability to keep 
the attention normally concentrated, and complaints of ei^austion, 
that a diagnosis of anxiety neurosis is most opt to be mode Sooner 
or later, however, m the schizophrenic subject some disorder of 
behaviour iviU show itself senseless laughter or chucklings o\er 
something the patient does not divulge, a tendency to negativism, 
shown as an unwilhngness to adapt himself to the household regime, 
accesses of day dreaming delusions or hallucinations, and often 
slowly progressive mental deterioration 

In elderly persons the sudden appearance " out of the blue " of 
hypochondriacal fears is suggestive of the development of a psj 
Jf patjcnt heaevnes thai bss cancer cS 

the stomach, is reassured and shortly expresses the conmction that 
he has some other grai e bodily disease, and proceeds to repeat this 
sequence of gnm convictions, then grase mental illness maj be 
recognized to be impending 

Among the organic affections to be considered are 
Early paralysis ogtians, a malady in which the insidious onset of 
muscular rigidity may cause disabilities that casual and inadequate 
examination may fail to reveal Tliese disabilities and the subjec 
tive symiptoms that accompany them maj gi\ e rise to a degree of 
depression, and it is by no means uncommon for the patient m 
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these circumstw^ccs to be regarded as suffering from an anxiety 
neurosis The error, houever, is one that ordiinrily careful physical 
examination should render impossildc 

Larhj dementia paralytica maj first shou itself by depression, 
forgetf^ness, and inability to concentrate, and m a middle aged 
man the possibihtj that this malady is developing should be borne 
m mind Here, also, physical examination is the chief defence 
against diagnostic error, but, as has been reiterated m these pages, 
a careful history-taking is essential "When an individual has 
reached middle life without shovviiig evidence of past neuroses, and 
then develops the mental and emotional changes enumerated, the 
doctor should be chary of making a diagnosis of psychoneurosis 
until he has excluded organic disease In such circumstances it is 
prudent to take the Wassermann reaction of the blood before 
making a diagnosis 

Treatment — The anxiety neurosis m its milder forms is extremely 
widespread, and accounts for a great deal of the chronic ill health 
which the doctor is called upon to treat Tor very manv patients 
in this situation the advice of the family doctor is all that is avail 
able, and therefore it should be emphasized that the majoritj of 
cases can be adequately dealt with by the familj doctor if he will 
meet the relatively simple requirements of the situation It is a 
mistake to suppose that the aid of the psychotherapeutic specialist 
is always essential, or that the sccrctof successful treatment resides 
m the teachings of any particular school of psychological doctrine 
In the past, cases of anxiety neurosis have been successfully treated 
by a wide range of methods, so diverse tint many of them have no 
single point m common save that the patient had confidenee m the 
doctor who employed them 

The general principles that govern treatment may be simply 
stated We may begin with the axiom that a psychological illness 
demands psychological treatment, and that purely physical remedies 
can never be more than subsidiary The employmient of the 
latter may of course have a suggestive value and they may thus be 
psychological in their mode of action Yet if the patient be led 
to beheve, and he will readily accept the view, that his condition 
IS physical m origin and is m fact a bodily illness, such measure 
of success as physical remedies achieve is limited and transient 
Further, when, later on, reasonable psychological treatment is under- 
taken, the task of persuading the patient to accept a psy chological 
interpretation of his illness will have been rendered infinitely more 
difficult by the erroneous notions that hav e previously received the 
sanction of medical authority A psychoneurosis is an illness of the 
personality, not of the body, and treatment should be openly con 
ducted on this understanding 
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Careful historj taking and thorough physical examination are an 
essential and integral part of the treatment of the anxiety neurosis 
The patient must be satisfied that he has been allowed to tell his 
story, and if later he is to accept a psychological interpretation of 
his illness, the doctor must be m a position to maintain that sys 
tematic examination has revealed no bodily disease adequate to 
account for the symptoms 

In the introductory chapter it was pointed out that history- 
taking should be a joint undertakmg by patient and doctor, and 
this IS noivhere more true than m connection ^vlth the psycho 
neuroses While the patient ma} be voluble to a degree concerning 
certam of his symptoms, there are others he may hesitate to 
mention, and there are fears that require patient and tactful ehci 
tation if anything is to be beard of them Further, the history 
should concern itself not simply with the present illness, but with 
the entire background of the patient’s life This may reveal 
evidence of past maladaptations, of somatic illnesses that have not 
run true to form— that have been unduly prolonged and char 
actenzed by symptoms and sequels that suggest the presence of a 
functional “ topdressing,” and of illnesses diagnosed as somatic 
that were possibly of the nature of psychoneuroses That engaging 
figment “ chronic appendicitis ” is one of the most familiar figures 
m this galaxy If it is realized that this painstaking task is part of 
treatment, the time it may consume will not be grudged, for m the 
long run treatment properly mitmted will prove more rapid m 
results 

Once it has been decided that an anxiety neurosis is present, the 
patient is best told the truth about the nature of his illness, namely, 
that it IS the consequence of psychological factors and is not 
physical m origin or nature This is not the same as telling him that 
“ there is nothing the matter ” , a dangerous half truth that ignores 
the fact that the individual possesses a personality os well as a 
body, and one that may make all attempts at treatment fruitless To 
propound a psychological interpretation of his illness to the patient 
J5 ofSen s i^sk, for the deeper the purpose this lUoess serves 

the more unwilling will the patient be to part ^Ylth it, and the more 
he will resent any explanation that seems to place some responsi 
bihty for its continuance upon his shoulders He is apt to accuse 
the doctor of calling his symptoms ” imaginary ” The patient 
history taking and systematic physical examination that are so 
imperative in dealing with this categorj of illness wU here stand the 
doctor in good stead, and will make it possible for him to explain 
the role of anxietj in the production of symptoms Some of the 
more distressing of these may be discussed with the patient in the 
light of this view, and he should be assured that with adequate 
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treatment he will get ^\ell The temptation to compromise m this 
psychological mterprelalion by giving physical remedies to the 
patient, thus upon a supcrfictal view helping him to accept this 
view without loss of face, may in fact defeat treatment, since it 
suggests that the doctor himself is not wholly convinced that 
pliysical factors are absent It is true that such symptoms as 
sleeplessness may require medication, hut the role of this os purely 
adjuvant should be made clear 

Many subjects do respond in a measure to physical remedies 
w hen the fiction of a bodily illness is maintained by the doctor, but 
the response is incomplete and insecure, and a good final result is 
rarely obtained by taking the path of least resistance m this way in 
the case of the anxiety neurosis In the case of hy'steria, on the other 
hand, w hatc\ er may be urged to the contrary, a successful removal of 
symptoms may often be most rapidly and easily obtained without 
any attempt to elucidate to the patient the nature and causes of hts 
illness 

In more se\ ere cases of anxiety neurosis, where profound anxiety 
and marked symptoms de^clop upon trivial occasion in persons of 
marked instability, more prolonged and expert psj'chotherapy may 
be called for, but fortunately the majority of cases are not of tlus 
order and are amenable to short courses of treatment at the hands 
of any sympathetic, patient, and careful practitioner 

It has already been stated that this psychological method of 
approach is both futile and harmful to the subject of a true de 
pressue psychosis, and most of these cases are made worse by 
psychological inquisitions They' are inaccessible to suggestion or 
to persuasion The fact that the patient is a potential suicide 
indicates that institutional treatment is usually necessary If he 
be treated at home he should be under continuous and trained 
nursing supers ision and his bfe should be one of restneted physical 
acti% ity To send such patients away for change of scene or air 
alone or with a relative is to court disaster Until his illness under 
goes a spontaneous recoi ery he must be carefully’ guarded It is 
for this reason especially that the depressive psychosis should be 
differentiated from the anxiety neurosis in which these dangers are 
not present 


(3) HYSTERIA 

The hysterical reaction is essentiaUy one in which the subject 
responds to her difficulties by the development of a loss of bodily 
function which completely disables her "While it is true that 
symptoms of anxiety may be met with in the hysterical subject, 
m many cases anxiety is conspicuously absent and the patient is 
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emotionally calm and apparently contented Indeed this emotional 
tone often wins for the subject of an hysterical illness warm com- 
mendations for the fortitude and resignation wth which she meets 
what to a normal person would be disastrous disablement Thus 
the anxiety and conflict which he at the root of this, as at the root 
of the anxiety neurosis, is said to be converted into a somatic 
disability and with this conversion conscious anxiety disappears 
Undoubtedly a factor m this conversion is the abnormal suggesti- 
bility of the hysterical subject This quality not only determines 
the appearance of somatic symptoms but also their character, and 
under treatment plays an important role in their disappearance 

^Yhile hysteria is by no means a mode of reaction peculiar to the 
female sex, in the circumstances of ordinary life adolescent girls 
and young women provide the majority of cases and tend to the 
more se^ ere and bizarre forms of somatic disability Thus dermat- 
itis artefaeta, “ hysterical fever,” and the combination of spasm 
and paralysis are rarely seen save m women In men, the so called 
“ traumatic ” neurosis may be accompanied by hysterical palsies, 
spasms and anaesthesias In the account which follows, this sex 
incidence of the different somatic manifestations of hysteria will be 
reflected by the pronouns used 

Aetiology — ^^Vhat has been said of the inheritance and environ 
ment m the case of the anxiety neurosis apphes here also Yet it 
IS probable that the hystencal reaction betrays a more profound 
instability, for while many might develop excessive anxiety m the 
face of difficulty, the naive simpbcities and inconsistencies of the 
hysterical reaction are incompatible with anything approaching the 
normal in mental stability, or in the power of reasoned contem- 
plation of life and its difliculties Thus it is that the hysterical 
reaction is more often seen m the simple minded, uneducated, and 
emotionally uncontrolled subjects, while the anxiety neurosis is 
more characteristic of the intelligent and educated person who has 
known responsibility The anxiety reaction may occur at any age 
period, but the hysterical reaction is most often encountered in the 
first half of life 

Occasionally, both types of psychoneurosis may de\elop in 
sequence m a single individual, and morbid anxiety is also some- 
times encountered, though not as a rule, m the subjects of an 
hysterical illness This is particularly true of the so called “ trau- 
matic ” neurosis 

It IS generally assumed that the subject is imanare of the 
psychological process by which an anxiety or a conflict is comerted 
into a physical disability and is wholly con\anced of the physical 
origin of the latter This is by no means invariably true, and there 
can be no doubt that witting deceit plaj s a role in the production 

X 
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of the clinical picture m some hysterics Tins is true of such 
sjmptoms as dermatitis artcfacta, of “h>sterical fever,” and of 
other symptoms vhich are m n sense self inflicted The rapidity 
and ingenuity with which the hysteric adapts her symptoms to 
circumstances is capable of no other interpretation Thus the 
patient who is prevented from inflicting further cutaneous lesions 
upon herself will substitute these by convulsions If she be pre 
vented from tampering with the thermometer she will develop a 
paralysis, and so on There is no clear line dmdmg such cases 
from the deliberate simulation of disease The malingerer is one who 
with full moral responsibility for her acts and with full awareness 
produces bodily disabilities Slie is an actress who knows she is 
acting In the hysterical subject it is probable that neither full 
responsibility nor full awareness is always present The latter 
certainly tends to dimmish, for the hysteric is often an actress who 
becomes progressively convinced by her own aclmg and may ulti 
matelj come to jom the audience Current theories of the genesis 
of the psj choneuroses require that the psychological processes 
underlying them should be below the threshold of consciousness, and 
the clear evidence to the contrary sometimes provided by clinical 
expenenco has been ignored or suppressed m the interests of theorj 
There can be little doubt that a capacity for deceit and trickery 
IS inherent in the hysterical temperament, and this element must 
always be taken into account both m diagnosis and m treatment 
There is another feature which dilTercntiates the hysterical from 
the anxious subject The latter may develop and maintain his 
neurosis alone, ns it were but the hysteric requires a human back 
ground of family or of community with which to interact Thus 
an entire family or household may be influenced by on hysterical 
member and come unwittingly to minister to the neurosis and build 
it up To achiev e this state of affairs which profoundly complicates 
treatment, is an objective not lost sight of by the hysteric 

Symptoms — ^These are mental and somatic Mental symptoms 
are encountered only in the more severe cases where they take the 
form of periods of amnesia, of fugues, of somnambiUism and, 
exceptionally only, of double pcrsomUity Much more common are 
those cases m which somatic symptoms make up the clinical p cture 
These consist in local loss of some bodily function paralysis, 
sensory loss, mutism or aphonia deafness or bbndness Some 
times hysterical convulsions with or without associated paralydie 
manifestations occur Since these disturbances of the functions of 
the nervous system show a superficial resemblance to the results of 
organic disease, the principal task m diagnosis is their differentia 
tion from the latter 

These somatic symptoms of psychological origin are commonly 
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spoken of as “ functional ” m contrast to those that arise from 
primary disorders on the anatomical and physiological level, which 
ve speak of as “organic** The term “functional” has been 
criticized on many grounds, but it is in general use m the sense 
here defined , it gives rise to no genuine misunderstanding and 
may therefore be retained as a valuable working term 

Differential Diagnosis of Functional and Organic Somatic Symp- 
toms — ^The folloiinng general features serve to distinguish somatic 
symptoms of functional type from those that are organically 
deteriruned 

The Relation or SviiPTOM to Disabixity — In general we may 
say that the psychologically normal subject of organic disease is 
not specially interested m his symptoms or disability, nould gladly 
Ignore them, and continues at his normal pursmts as long as it 
IS physically possible to do so His symptoms, in short, are an 
obstacle in the way of his obtaining the satisfactions of an active 
life Every chnician must be familiar with the patient who con 
tinues to struggle to work in the face of increasing disabilities until 
forced to give up and seek medical advice His body may be ill, 
but his personality is not Wholly different is the patient’s re 
action to a psychologically determined symptom He is deeply 
interested m and preoccupied with it It forms the mam burden 
of his conversation, and much eloquence may be given to its 
adequate and reiterated description It is essentially profoundly 
disabling, and since the underlying fimction of a psychological 
symptom is to afford an escape from a situation which cannot be 
tolerated it is necessary that it should both appear and be dis 
abhng Thus, we find the hysterical subject disabled by paralysis, 
anaesthesia, mutism, or muscular spasm 

Therefore the attitude of the patient to his symptom and the 
relation of this to the measure of disabihty it secures for him are 
factors of diagnostic importance 

In the case of organic disease the total disability may be greatlj 
increased by psychological factors of this kind, and what may 
be called a “ topdressing *’ of functional disability may increase 
the seventy and prolong the course of an organically determined 
illness 

The Disceepancy BEnvEEN Symptoms and Anatomical and 
Physiological Arrangements in the Body — ^An essential 
feature of the somatic symptoms of hysteria is that they do not 
correspond to disorders produced by, or capable of being produced 
by, structural lesions or pnmary physiological disorder, nor is their 
behaviour compatible with the presence of these Thej are, as 
it were, symptoms that knon nothing of anatomy or physiology 
They correspond to the patient's notions of bis anatomical and 
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physiological arrangements and are clearly influenced in their ap 
penrance and disappearance by purely psychological determinants 
(i) Hysterical Sensory Loss — A familiar example of the m 
consistency of this loss with known anatomical patterns of sensory 
mncnation are the “ glo\e ” and “ stocking ” anaesthesias The 
topography of these correspond to the patient’s idea of a bodiI> 
unit, her leg, her hand or her arm, and transgress anatomical 
patterns They also run counter to physiological arrangements in 
that the patient loses only those modes of sensation she knows of 
and understands, not those she knows nothing of-~cg postural 
sensibility Thus the patient who at one moment appears to haie 
a total loss of all modes of sensibility m a hand when each mode is 
separately tested will be seen to perform manipulations woth normal 
address and m a manner clearly indicating that postural sensibihty 
is m fact intact Again the subject of hysterical hemianaesthesia 
w ill fail to feel the \abrations of n tuning fork placed on the anaes 
thetic half of tlie sternum, though these vibrations arc transmitted 
throughout the bone and should therefore be perceived from the 
unaffected half of the sternum 

(u) Pain of Hysterical Type — It has been maintained tliat this 
IS genuine pain, though the physiological mechanism underlying 
the appreciation of pam is not involved Against this view is the 
fact that the phj sical concomitants of pain ore not usually present, 
e g anxictj , sleeplessness, pallor, loss of appetite and weight 
These wc always find m true physically determined pam when this 
is persistent and se\ ere These points have already been considered 
in the discussion on psychogenic headache ” where the hjstencal 
vanetj of this mental image of pam was desenbed (page C5) In 
the anxiety neurosis the patient does not dramatize his situation ui 
this exaggerated fashion, but he is disproportionatelj disabled by it 
(ill) Hysterical Paralysis — In respect of motor paralysis a 
similar inconsistency is to be found and there are \arious simple 
tests for detecting it Thus, m the case of an hysterical hemiplegia 
or crural monoplegia the patient appears wholly unable to adduct 
the affected lower limb when directly asked to do so, yet if she be 
asked to keep both legs strongly pressed together, both legs adduct 
stronglj smee it is impossible forcefully to adduct the normal leg 
without also adducting its apparently paralysed fellow 
Again, if the patient, lying on her back, be asked to press the 
heel of the paralysed leg down upon the observer’s hand which 
hes under it, no effort or but a feeble one is made If now the 
observer’s hand be retained in this position and the patient be 
asked to elevate the sound leg forcefully, the heel of the formerly 
paralysed leg iviU be felt to press down on the observer’s hand 
with a force equal to that of the elevation of the soimd Irnib, 
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because to perform the latter movement strongly against resistance 
IS possible only when the fellow limb is equally strongly pressed in 
the opposite direction Again, the hand grasp of a partly paralysed 
arm in a case of hysterical weakness has characteristic features 
the hand is closed round the observer’s and held firmly set in a 
grasp which exerts but the slightest pressure and the sense of power 
•withheld is one that once felt is not easily forgotten Another 
feature of hysterical weakness is the tendency to perform a move 
ment opposite to that demanded Thus if the request be made to 
the patient to flex the forearm strongly on the arm against resist 
ance a distinct movement of extension may be felt (the so called 
“ law of antagonistic effort ”) 

In a few cases of hysterical monoplegia the paralysed hmb is 
found to be in intense and sustained spasm In the case of the 
leg the hmb is extended and adducted with the foot in equmo 
varus This spasm which is sustained indefinitely by the patient 
without apparent voluntary effort may resist all efforts on the part 
of the observer to overcome it and is of a strength and duration 
that ordmary voluntary effort could not achieve Accompanying 
it we often find cyanosis, coldness, and oedema of the foot and 
ankle Apart from spasm these vasomotor changes are not found 

In long standmg hysterical paralysis the affected limbs may show 
considerable muscular wasting and there may also be contracture 
with deformity of the hand or foot These changes are the result 
of prolonged immobility and are not, as is sometimes assumed the 
result of obscure vasomotor disorders peculiar to the hysterical 
reaction 

Among the various motor disturbances of functional type en 
countered ireinor must be included As seen m the psychoneurosis 
this IS a fine rapid (six to seven per second) rhythmical to and fro 
movement It is often confined to the arms It is finer and more 
rapid than the tremor of paralysis agitans and is never accom 
panied by the muscular rigidity that is an invariable concomitant 
of the latter It appears when the Lmbs are extended and may 
ffAcff the hath is &t eest aad sappacted Like the htag 
sustained and intense spasm of hysteria it is incapable of being 
voluntarily produced and continued It is rarely suliicientlj coarse 
to cause any disability, though under strong emotional stress it 
may transiently impair fine movements of the hand It ceases 
during sleep 

(iv) The Bejlexes vi IJystena — We ha\ e seen that the sensory 
and motor disorders of psyeholc^cal origin commonly depend for 
their characters upon the patient’s notions of her anatomical and 
physiological arrangements The patient has no notions about 
either tendon jerks or cutaneous reflexes, nor are these phenomena 
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under any significant measure of voluntary control In the hystcnc 
therefore they show no qualitative change though there may be a 
uniform increase of the tendon jerks l^e clonus of organic tj^ie 
does not occur, the abdominal reflexes remain normal and the plantar 
responses are of the normal flexor type In hysterical paraplegia 
it may be dilRcult to obtain, any trace of plantar response 

(^ } Special Sense Symptoms — Tliese show that inconsistency 
witli anatomical and pliysiological arrangements already described 
Thus, there may be peripheral constriction of the •vasual fields or 
unilateral blindness but not any of the forms of hemianopia that 
organic lesions may produce The hysterical subject who com 
plains of the loss of the sense of smell retains the full appreciation 
of all the fla\ ours, including that of tobacco , m other words she 
has not got anosmia but only what she fancies the loss of the sense 
of smell to be 

(\n) The characters of the hysterical Jit have already been con 
sidcred in the chapter on epilepsy (page 121) The fit is sometimes 
followed by a trance like state of apparent unconsciousness It is 
to be borne in mind that the form sometimes assumed b\ the 
automatism that follows a minor epileptic fit may suggest an 
hysterical attack and it is not uncommon for a diagnosis of hys 
term to be made m these circumstances when the presence of 
epilepsy is not knoivn The behaviour of automatism as has been 
stated tends to be repetiti\e and short induration but when doubt 
exists it is important to see the mode of onset of the attack when 
in the case of epilepsy, a transient change m consciousness may be 
seen to precede the complex behaviour of the following automatism 
(see page 118) 

Amnesia, fugues, and double personality are among tlic rarer 
manifestations of hysteria It may be doubted whether some of 
the apparent fugues in which the subject disappears from home 
and IS found days later wandenng unkempt unfed and exhausted, 
m a remote part of the country are genuine The subject commonly 
has an excellent and obvious reason for the flight such as the dis 
cosery by family or employers of some form of irregular conduct 
g od tt IS clear that the penalties and retribution this ma^ call for 
are rendered very difficult of mfltction upon the forlorn figure the 
patient presents when found and restored to his anxious family 
In these circumstances the cutting out of the general fidd of 
consciousness of the period involved m the fugue is sometimes 
more apparent than real 

(vii) Other Hysterical Symptoms — Among the less common of 
these may be mentioned dermatitis artefacta This consists of the 
production by the patient herself of various cutaneous lesions — 
scratches, abrasions eruptions ulcers The view that such rutan 
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ecus lesions as blisters and ecdiymoses may anse spontaneously 
m hysteria, or as a result of suggestion, is not substantiated, and 
the ingenuity 'oith which cutaneous lesions are produced and the 
fantastic forms they may take {as in the so called stigmatization, 
m which the wounds of the crucifixion are superficially imitated 
— abrasions on hands, feet, and side) indicate unequi^ ocally their 
self inflicted character The so called hysterical feier is a pheno 
menon of a like order in that it is produced by manipulations of 
the thermometer The readings are usually fantastically high, 
{eg 110® F, this being the top of the thermometer), for graded 
readings are very difficult to produce Such “ fever ” is not accom 
panied by proportionate changes m pulse and respiration rates, 
and the simultaneous takings of the temperature in several places 
— mouth, axilla, rectum — under careful observation will serve to 
detect the nature of the situation These dramatic manifestations 
do not occur as isolated phenomena, but form part of a combination 
or sequence of hysterical symptoms They are found almost ex- 
clusively in female subjects 

Anorexia Nervosa — This is in some wa>s the gravest of the 
hysterical reactions in that it not rarely ends fatally The patient 
IS usually a young unmamed woman w ho has ceased to eat, either 
because she has come to regard it as wrong to do so, or because she 
complains that food produces indigestion A severe degree of 
emaciation develops and amenorrhoea is an early and constant 
symptom Despite the emaciation, a remarkable measure of 
energy and activity may remain until the later stages of the illness 

Course and Prognosis — It is well kno-wn that hysterical paralysis 
may persist for many years, rendering the patient a complete and 
helpless invalid, or at least protecting her from the burdens and 
responsibilities of a normal existence This is particularly apt to 
be the case when m its initial stages the illness was regarded by the 
medical adviser then consulted os of organic origin It is remark 
able that for a long period such a diagnosis may be accepted un- 
questioned by subsequent advisers and, of course, by the patient’s 
family, until no revision of it is acceptable and the time for success- 
ful treatment is long past During all this time the patient has 
been receiving a satisfactory psychological dividend from her situa- 
tion in care and attention, in freedom from responsibility, and often 
in the character she gams for fortitude and edifying resignation to 
a hfe of suffering 

In such circumstances an hysterical paroljsis may well become 
incurable and any attempt at cure may evoke a violent and hostile 
emotional reaction into which the relatives are easily dravm Tlie 
miter has seen a case of hysterical hemiplegia with anaesthesia that 
for eight years had enjojed a diagnosis of syringomyelia During 
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this long penod she had produced upon her paraljsed and analgesic 
arm a succession of progressively deepening ulcers which, failing to 
heal, had led to the complete amputation of the arm in three 
instalments Thereupon a similar ulcer appeared over, and exposed 
the shaft of, the clav icle. Neurological examination then rev eahng 
the hysterical nature of the illness, the remaining sound arm was 
encased in plaster to prevent tampering with the ulcer, which 
promptly healed, no further lesions of the kind developing 

The case is cited to illustrate the seventy of the mental ahnor 
mahty that may underlie the hystencal reaction, the apparent ease 
with which it may escape medical recognition, and the distressing 
mutilations to winch such a subject may submit herself in respect 
of lesions which she was knowingly inflicting upon herself 
rortvmatcly, the underlying mental abnormality is not always 
so profound, and when dealt with early the liystcncal svmptoms 
may readily respond to appropriate treatment, though the subject’s 
personality necessarily remains what it was 
Treatment — Tins consists m the removal of hy stcrical symptoms 
and the psychological treatment of the mental background upon 
which they have arisen As already indicated, the former task is 
less difTicult than the latter, save in such long standing cases os hav e 
been discussed VTienever the patient's mental capacity , emotional 
condition, and level of education permit, it is best, aRcr careful 
history taking and thorough physical examination, to propound the 
psychological nature of the illness This is less often practicable 
with the h) sterical than with the anxiety reaction for reasons which 
hav e already been giv cn When no capacity for the wilbng recep 
tion of the truth exists on the part of the patient, or when the 
psychological advantage obtain^ by the illness outweighs the 
benefits likely to accrue from cure, only dramatic methods with 
an emotional appeal ore likely to be fruitful These consist, for 
example, m the application of electncol currents which make the 
muscles of the paralysed bmb contract and thus secure its move- 
ment Once the patient has seen this occur he or she may then be 
induced to move it voluntanly and by persuasion a complete 
restoration of function, subject to the measure of disuse atrophy, 
and joint change present, may be obtained at a single sitting IVith 
more willing and intelligent subjects persuasion alone, coupled with 
the assurance that no permanent disability is present, may achieve 
the same result To employ this method the therapist must not 
only appear confident, but must possess confidence The liy stcrical 
convTiUion often ceases quickly when the patient is left alone and 
deprived of an audience, and the old fashioned remedv of a more 
robust age, namely, a douche of cold water, is usually effective 
Vomiting as an hysterical symiptom is not serious, and this should be 
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made plain to the patient, who should be kept on a full and ordinary 
diet despite the recurrent sickness 

The treatment of anorexia nervosa absolutely requires the com 
plete isolation of the patient from everyone save her doctor and 
nurses Cases of this kmd can rarely be safely treated at home 
Small and frequent feeds should be given, and much persuasion 
and patience may be necessary to see that they are actually taken 
Psychological investigation is best delayed until the patient’s state 
of nutrition has been improved and she has started to gam weight 
Unless these measures are undertaken early and systematically the 
patient may die, and it is probable that all such cases require expert 
medical and nursmg care Not a few fatahties are due to delay m 
starting the necessary measures 


(4) THE “ TRAUMATIC ” 2JEUE0SIS 

Aetiology. — It has already been stated that this title is a mis* 
nomer and that trauma alone cannot be a cause of neurosis 

On the other hand, the factors of inheritance and early environ 
ment which go to mould the neurotic temperament and prepare 
the way for the development of the anxiety and hysterical neuroses 
appear to play no consistent part in the genesis of the “ traumatic ” 
neurosis, the subject of which may, and often does, reach middle or 
later life without rev ealmg any indication of this temperament In 
this he stands clearly apart from the subject of the anxietj neurosis 
or of hj stena If, then, neither trauma bj itself nor the neurotic 
temperament is an essential condition of the development of a 
“ traumatic ” neurosis, what is the determining factor ? 

Cases of this neurosis come within the common experience of 
most practitioners of medicine, and it can scarcely be denied that 
the measure of success attained m their treatment falls far short 
of what is desirable That this is so is in large part due to factors 
not within the doctor’s control, factors to which subsequent 
reference is made; but little less important is a widespread un 
willmgness to face frankly the real issue involv ed in the production 
of this neurosis Tins issue, as it appears to the writer, may be 
briefly expounded 

In the circumstances of civ iban life if trauma is to be follow ed b) 
the development of a psychoneurosis it is necessary that the injurj , 
which may be of tlie most tnvial character, should be incurred in 
circumstances v^hich may render someone liable to pay monetary 
compensation to tlie sufferer In civ iban practice the “ traumatic ” 
neurosis is a sequel onl> to road, rail, industrial or other accidents in 
respect of whicli legislation has made compensation payable In 
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war conditions, injury may be followed by neurosis the purpose of 
Minch IS to remove the sufferer from perilous conditions which he 
has found himself unable to face or to return to 
In respect of civilian injuries there are several factors which 
combine to engender neurosis In the case of injunes sustained at 
sport and games, tradition requires that the sufferer shall show 
fortitude, shall minimize his pain, and return with the least possible 
dclaj to his game No sense of grievance is engendered by injuries 
so sustained and neurosis does not ensue Unhappily m the case of 
rood, rail, and industrial accidents and injuries there are no such 
salutary traditions Circumstances mvite the sufferer to make the 
most of his situation He is often extrcmcl) frightened, and this 
fright is too readily misnamed “ shock. ” cither by the bystanders or 
by the patient’s medical ndsiser. Tlierc can be no defence of this 
misuse of a technical medical term, but it is extremely common and 
gises rise m the patient’s mind to nhat may be on exaggerated 
notion of the sc^ enly of his injury In this w ay an atmosphere of 
gloomy apprehension is imparted to llie situation and the ground is 
prepared for the appearance of neurosis Tlicreafter the deselop 
ment of a sense of gri^iance is easy, the notion of compensation 
dawns m the patient’s mind and looms c\cr larger in his thoughts 
Follouing on injury sustained in the requisite circumstances there 
may be a period of days or necks in which no evidence of psycho* 
neurosis is to be seen, but this is a period of incubation, ns it were, in 
w Inch the subject is meditating upon the suffering and the derange- 
ment of Ills life caused by an accident for which he knows someone 
mav possibly be made legally responsible On the soil thus fertilized 
by lawyer and doctor a psychoneurosis readily de% clops The 

patient has little inducement to get well, even though he suffers 
financially while he remains away from work, for if litigation is 
impending his prospects of compensation are greater if he enters 
the witness box wath his full complement of symptoms than if he 
does so with no more than a tale of past and now vanished illness 
to relate In the case of an industrial accident it may be urged tliat 
since the w eeUy amount pay able os compensation is in% anably less 
than the sufferer’s normal income, the desire for the former cannot 
play a primary role in the genesis of neurosis Yet it must he 
remembered that financial compensation is all the "Workmen’s 
Compensation Act has to offer him, and it becomes a symibol of his 
desire for redress for his sufferings — as he regards them, and thus 
IS not thought of merely m terms of money value 

The simple fact that he is prepared to accept the financial loss 
that absence from work mvt>l\es senes also to demonstrate to 
himself and to others concerned the realitv of his disability 
Rationalizations of this kind grow easily m the mind, and lead in 
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these as in other circumstances to a man’s acting against his oun 
best interests ■with varying degrees of con\nction A fear of future 
ill health and unemployment is a factor sometimes m\ oked to 
account for the persistence of the “ traumatic ” neurosis, but this 
can hardly be the case, since the man injured during a game of 
football may as reasonably have the same fear, jet he does not 
develop a neurosis Even ivhen this fear is held bj the sufferer it 
IS more often than not a rationalization, bom after the de\ elopment 
of the neurosis In short, in these circumstances trauma is but the 
scapegoat, carrying a responsibility that rests elseuhere, and the 
“ traumatic ” neurosis is in fact a nosological impostor 

Symptoms — ^These are mental and somatic Slentallj , there is 
usuallj a combination of anxiety and a sense of grievance Com 
plaints of inability to concentrate, of defect of current memory, 
and of sleeplessness are common The somatic symptoms depend 
in a measure on the part of the body which is the seat of the injury, 
and include complaints of headache, giddiness, tremor, exhaustion, 
palpitation, tachycardia, etc , ■with local pains at the seat of injury 
For a discussion of the differential diagnosis between the post 
concussion syndrome and that bf “ traumatic ” neurosis following 
head injury see page 201 Hysterical paresis and spasm may be 
present In short, the features combine those of the anxiety neurosis 
and of the hystencal reaction 

Prognosis and Treatment — “ Traumatic ” neurosis, especially in 
middle aged or elderly subjects, may persist for years and maj 
even be permanently disabling for regular work Yet when the 
subject of an accident or injury on road, rail, or m industry is 
treated wisely and ivith encouragement from the outset, so that 
undue fears and a sense of grievance do not develop, the prognosis 
as to early recovery is sometimes good However, should the 
patient unfortunately come, or be persuaded, to regard himself as 
a symbol of some imagined conflict of interests, and once legal 
processes are in tram and litigation impending, the prognosis me\it 
ably worsens and medical treatment becomes almost if not ^^holIJ 
useless The dilatory processes by which increasing sums are 
offered m compensation by one party and refused by the other, the 
repeated medical and legal consultations to which the sufferer is 
subjected, and the idleness to iThich he is condemned, are all potent 
factors m implanting his psjchoneurosis more deeply in his mind 
Under such adverse conditions no medical measures can be expected 
to succeed and the relationship that should obtain between doctor 
and patient if the former is to help the latter can rarely be achie\ cd 

The remedy for this lamentable state of affairs is not wholly or 
even mainly in the hands of the doctor, but the latter might do 
much to a\ert the de\ elopment of a psychoneurosis by refraining 
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from alarmist views and prognoses and by maintaining a dis 
passionate attitude in assessing both disability and prognosis 
Once the legal claims are settled to the satisfaction of the patient 
at the time of settlement improvement usually sets in It may do 
so spontaneously or m response to treatment, more commonly the 
former, and v,c encounter the paradox of an illness which having 
failed hitherto to respond to rest and a variety of treatments, now 
proceeds to impro\ e spontaneously and without either Yet such 
improvement is not invariably rapid, nor does it necessarily end m 
complete recovery 

hene\ er undertaken, treatment consists m the careful taking 
of history, systematic phjsical examination, the general psjcho 
Ihernpeulie method employed in the case of the anxiety neurosis, 
and when the situation requires the care of whatever degree of 
ph>sical injury may have been sustained It mo> be added that 
CMdencc that physical injury has in fact been sustained is not 
always found either m history or on exammalion 
The role of the Workmen’s Compensation Act in prolonging 
invalidism after industrial accidents has been stressed by many 
medical authorities It makes no proMsion for the cure and rc 
habililation of the injured man, but fixes his attention wholly upon 
the financial evaluation of his disability and sufferings The 
convention of “ light work ” that so often intervenes between the 
state of complete disability and the hoped for arrnal of full recover} 
is often most detrimental to recovery, for it comroonl} consists in 
unskilled work, or the doing of fatigues, that the skilled workman 
resents as beneath his occupational static and as not commanding 
the wage that his former employment brought in To escape what 
he feels a humiliation, a withdrawal into complete incapacity for 
work IS a not uncommon sequel, and thus his state is worsened and 
prolonged by a legal provision that takes no account of human 
nature The provision of rehabilitation centres under the control of 
parties not associated in the sufferer’s mind with emplojers, insur 
ance companies, or workmen’s trade organizations, seems an urgent 
necessity in dealing not only with phjsical injuries and their 
direct results, but also with the “ traumatic neurosuJ’ 


(6) THE OBSESSIVE NET7R0SIS 

The patient is a victim of a compelling and persistent thought or 
sj stem of thoughts, which may in some instances lead to compulsive 
acts the patient remaining aware of the unreasonable nature of 
both thought and act A familiar example is that of the patient 
who m unreasonable dread of dirt or of contact with infection 
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indulges in constantly repeated hai^-washing and in devices de» 
signed to avoid touching objects with the bare hand. Other ex- 
amples are of the individual who has to come downstairs at night 
after retiring to bed to assure himself that he has locked the door, 
fastened the windows, or turned out the Hghts } of the individual 
into whose mind some distressing or obscene word or phrase per- 
sistently comes, with the production of considerable agitation and 
self-reproach. 

The aetiology of this differs in no essential from that of the other 
varieties of psychoneurosis. 

A tendency to obsessive thinking is not uncommon in normal 
individuals, but it never obtains possession of the patient’s attention 
or dominates his life and activities in the degree encountered in the 
obsessive neurosis. 

The treatment of this form of psycfaoneurosis is difficult and apt 
to be prolonged ; it cannot be usefully undertaken save by the expert 
psychotherapist. 



CIIAPTEU XXIX 


A SIMPLE SCHEME OF EXAMINATION OF THE 
NERVOUS SYSTEM 

I History — The mam symptoms complained of bj the patient 
should be elicited, and if possible the sequence of their appearance 
Care may be necessary to distinguish actual sjTmploms and the 
interpretations put upon them by the patient Negatue as well 
as positne items in the story should be taken into account, and 
tliesc maj ha\e to be elicited by more or less direct questions 
There can be no element m the student’s clinical traming of greater 
or more permanent value to him than the careful and methodical 
recording of his cases There is no better discipline m dear thinking 
nnd statement, and no better wij offixingmhismemorj theebmeal 
pictures of disease The good clinician takes a just pride m his 
notes, and there is no dearer index of an untidv mind than untidj 
notes The student is therefore ui^cd not to regard note taking as 
drudgerj 

Attention should be given to the presence and characters of — 

Headache — its position, its frequenej, its duration, the 
symptoms that ma> accompan> or follow it, and the factors 
>\hich may seem to provoke or aggravate it 
Pain — its distribution and character, its frequency and dura 
tion the factors that influence its incidence and severitj, 
and m some cases its response to \artous modes of treat 
ment 

Fits and other transient disturdances of consciousness 
— the age of first onset, their frequenej and ^ouping the 
usual times of occurrence, premomtory sjTnptoms if any, 
the presence of cyanosis of convulsions, of tongue biting or 
unnary incontinence, the mode of reeo\ ery of consciousness, 
the mental state ensuing upon this recoierj, and anj 
symptoms that may foUon It is also of importance to 
ascertain in long standing cases \shat treatment has Intherto 
been administered and its results 
Vision — past as n ell as present \NSU3l disturbances should be 
considered 
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It IS also necessary to elicit, as far as possible, the precise meaning 
intended by the patient m the use of such words as “giddiness” 
and “pain,” for these and many other apparently clear terms are 
used m very diverse senses 

II Mental and Emotional State. — Note the state of conscious 
ness Is the patient mentally alert, slow, confused, disoriented, 
or stuporose*^ Are there hallucinations or delusions Note the 
emotional tone. Is the patient depressed or emotionally exalted, 
IS he or she emotionally unstable — prone to facile laughter or to 
tears’ Note the memory for recent and long past e\ents, the 
association of ideas, and the capacity to give a historj 

SpEECir 

Comprehension — Does the patient understand what is said 
to him, as tested by his ability to carry out simple or 
more complex orders, and by his verbal replies ? Does 
he recognize familiar objects, can he read ’ 

Expression — Can he express himself m words, writing, or 
gesture ’ Can he form sentences, has he the normal use 
of names or does he employ periphrasis ? Is he reduced 
to recurring utterances or single words ? Does he recog 
nize his mistakes nhen these occur’ Can he speak or 
sing when excited ? Difficulty in the use and arrangement 
of words must be distinguished from defects of articulation 
(dysarthria) 

Apraxia — Can he, in the absence of paralysis, ataxy or sensory 
loss, carry out co ordmated purposive mo\ ements at request’ 
Does he appear to understand the use of familiar objects, 
and when he does, can he handle them appropriately? 

HI Special Senses. 

Vision — ^Acuity for near and distant vision • for slight 
degrees of visual detect Snellen’s types should be used • 
for more severe defects the ability to count fingers, to 
a’etect fianrf movemenfe, or <o recognize tffte eftange ifem 
light to dark should be recorded Rough test of visual fields 
For the ready recognition of defects in the visual field the 
method of confrontation may be employed The patient 
covers one eye with his fingers and fixes the forehead of the 
observer, who sits opposite to him and about a 5 nrd distant, 
with the uncovered ejc A useful test object is a large 
white headed hat pm, or a small square of paper (J mch m 
diameter) fixed between the two prongs of a nib m a pen- 
holder Each quadrant of the fidd is tested separately by 
bnngmg the test object towards the centre of the field of 
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vision from its periphery In this \ray the outer limits of 
the field of \ ision maj be roughly determined The presence 
of scotomata may be detected bj moiing the test object 
horizontally and icrtically across the field 

IlEAniNC — Subjective — ? tinnitus 

Acuity for cir and for hone conduction (natch held near 
ear, and on mastoid) should be tested (see page 205) 

Smell and Taste — The ability to recognize common aro 
matic substances presented to each nostril m turn the 
ability to recognize salt, SMcet, sour and bitter solutions 
applied to the longue on cither side while this is kept pro* 
tnided from the mouth 

IV Cranial Nerves 

III, VI PuriLS — ^Are these normal and equal in size 
and circular m outline ? Do thej react normally on lUum 
ination (direct and consensual) and on convergence ? 

Extehnal oculau movemevts — Arc these normal in range m 
all directions, and is devnation well sustained (nystagmus)^ 
Do the ocular axes remam parallel or do squint and double 
vision develop ? Is there any ptosis or retraction of the Uds 
or any exophthalmos ? 

V Moron — Do the masseter and temporal muscles harden 
and swell equally on the two sides when the jaw js clenched t 
Is the jaw opened against resistance m the mid line or docs 
It deviate to one side ? 

Sensory — ^Note state of corneal refiev and sensibility of skin 
of face and anterior half of scalp 

Is the face symmetrical at rest and on movement? 
Are the c> clashes buried to an equal extent on the two 
sides when the ejes are serened up and is the platysma 
contracted equally well on each side uhen the angles of the 
mouth are draivn down? If the face shous anj weak 
ness of movement, is this more obvious m the lower Iialf 
or in respect of voluntary movements made on request 
rather than of mvoluntaiy movements of emotional ex 
pression ? 

Vni V\de supra for hearing tests Is there anj vertigo ? 

rX- X, XI Does the palate rise normally and in the mid 
hne during respiration and phonation ’ Is there a nasal 
quality to the v oice or regurgitation of fluids through nose ? 

? Movement of pharynx, ability to swallow hquids and 
solids Pharyngeal r^ex Muscles of larynx phonation 
Trapezius and stemomastoid (cemcal part of spmal ac 
cessory) 
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XII Is there any atrophy or fibrillation of the tongue, and 
IS this protruded straight and well, or deviated to side of 
palsy ’ 

V Motor System — ^The musculature should be examined limb 
by limb, thefi the neck and the trunk muscles Look for wasting, 
fibrillation, contractures, changes in the mobility of joints, and for 
mechanical factors capable of impeding movement that may not 
be the result of nervous lesions Note d^ormities such as pes cavus, 
kyphoscoliosis, etc Then note seriatim — 

(a) Changes m muscle tone as tested by passive movement, 
abnormal postures due to departures of tone from normal 
Is hypertonus of pyramidal or of extrapyramidal type ? Is 
“ cogwheel ” rigidity present ? 

(b) Voluntary power and range of active movements Note 
if any defect of power is due to impairment of movements 
from central nervous lesion, or to weakness or paralysis of 
mdividual muscles Note any alterations m speed of move 
ment, as in paralysis agitans 

(c) Note the presence and type of any involuntary movements, 
whether continuous or intermittent, whether occurring dur 
mg movement or at rest Are such movements regular 
(tremor) or irregular {as in chorea) ? 

(d) Note the co ordination of movement, and the probable 
source of any ataxy present If this is due to impairment 
of postural sensibility, it will be increased when vision is 
excluded, and it will include error of projection m the 
finger nose test, possibly astereognosis, and m the lower 
limbs unsteadiness of gait and Rombergism The extended 
arms — ^ivhen the eyes are closed — may fall away from the 
horizontal, or the fingers may perform involuntary move 
ments like those of athetosis 

(e) Note the gait, whether weak, ^vith dragging of feet or 
shuffling, whether ataxic, and if so whether aggravated by 
closing the eyes (Rombergism) Note whether the arms are 
normally s^vung in walking (this is early lost m paralysis 
agitans) 

VI Sensory System 

(а) Subjective disturbances, paraesthesiae (tinghng, numb 
ness “ pins and needles ” Note the distribution of these, 
their frequency and the circumstances of their appearance 
Note the character and distribution of pain, and the influence 
of posture and of movements upon it 

(б) Ol^ective — ^Test for loss of sensibility to — 

Touch using cotton wool 
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Pain using pm pnck for cutaneous pam and pressure for 
deep pain 

Temperature using tubes of hot and cold water 
Sense of position can patient touch nose with index 
finger when ejes are closed or does limb wander and fail 
to find object ? Can he appreciate passive mov cments of 
fingers toes or larger segments of a limb when e>es are 
closed ? Can he tell position of passively moved limb at 
any moment in these circumstances ? Does ataxy of 
stance or gait develop when ejes are closed, eg Rom 
bergism ? 

I IDRATION Sense Tlie foot of a vibrating tuning fork 
{C®128) IS placed over the malleoli and other bony points 
and the capacity to detect its vibrations tested 

\ II Reileses 

Tendon reflexes — 

Upper limb— biceps (C 5 A 6) 
supinator (C 5) 
tneeps (C C 7 ik 8) 

Lower hmb — knee jerk (L 3 A. 4) 
ankle jerk (S 1 A 2) 

Note whether increased diminished or lost and whether 
equal on both sides ? patellar or ankle clonus 
Cutaneous reflexes — 

Upper abdominal (right and left) (Ih 8 d. 0 ) 

Lower abdominal (right and left) (Th 10 L 11) 
Cremasteric (right and left) (Tli 12) 

Plantar reflex — 

Flexor or extensor (t e dorsifiexor) 

VIII Sphincters 

Micturition- — hesitancy or retention ? 

urgency or incontinence ’ 

Is there a distended bladder ? 

Defaecation — incontinence after purgatives 
Sexual power — loss of power or of desire ’ 

IX Trophic Changes 

In skin — oedema atrophj (glossy skin) 

Bedsores Alterations m naik 
In bones and joints (arthropathy) 

X Gerebrospmal Fluid 

Under pressure Turbidity pus altered colour ? Coagulum 
on standmg Presence of blood ’ * 

Results of special pathological examination 
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rapture of. 108 
symptoms of, 109-110 
treatment, 111 

Angioma, cerebral, 69, 124, 128 
Ankle jerk, 18 

in polyneuritis, 244 
in sciatica, 270, 271 
s^mental localixation, 18 
in tabes, 167 

Anorexia nervosa, 304, 303 
Anosmia, 77, 337 
Antagonists, 14 
Anxiety neurosis- 

aetiology, 289, 31J, 312 
differential diagnosis, 315 
prognosis, 3)5 
symptoms, 313 
treatment, 318 
Apliasis, 50-63 

in migraine, 131 
Apoplexy- 

aetiology, 5, 06 
differential diagnosis, 100 
prognosis, 102 
residual paralyses of, 103 
symptoms, 6, 96 
treatment, 109 
Arachnoiditis, 204, 208 
Argyll Robertson pupil, 162, 167 
Arthntia, muscular wastmg in, 231 
Articulation, disorders of, 40 
in cerebellar lesions, 29 
IQ chronic bulbar palsy, 239 
m dementia paralytica, 174 
m disseminated sclerosis, 183 
m pseudobulbar palsy, 107 
Aspirm poisoning, 101 
Associate movements (tee Sfovenaents) 
Astereognosis, 33 
Astrocytes (see Neuroglia) 

Astnx^doma 70, 73 
Ataxy — 

cerebellar, 29 
Fnedreich's, 218 
hereditary, 218 
in medulla^ thrombosis, 103 
in tabes, 107, 17l 
in vestibular lesions, 266 
Atheroma, cerebral, 96 
Athetosis. 27 

bilateral, 290 
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Athetosis — 

la mlontilo hemiplegia, 291 
pathology, 201 
as a release symptotn. G, 27 
Atorna. 14 

m ccroboUar lesions, 2S 
Atrophy, disuse, 232, 325 
of ms, 1G7 
muscular — 

artliritio, 220 
m cervical nb, 234 
diffetontsal diagnosis of, 220 
m dystrophia znyotozuca, 224 
flbnllatioa in, 221 


in lower rnotor neurono lesions, 
30. 220 

in motor neurone disease. 220, 
227, 228 

m muscular dystrophy, 220, 222 
in ncurosyplulis, 102 
m^roz 


in post paralytic, 220 
in syringomyolia, 237 
in tabu, 171 
opti»— 

post papiUitie, 08, 170, 255 
primary, 81, 82, 109, 174 
testicular— 

in dystrophia rayotoruca, 224 
m pituitary lesions. 82 
Auditory nerv^- 
leaions of, 2C5 
tumour of, 77, 78 
Automatism, po8t*epiIeptic, 118 


D 

Babinski plantar responsfr— 
nature of, 22 

in lesions o! upper motor neurone. 

Barbiturate poisoning — 
symptoms, 101 
BasophiLsm, 80 
Bedsores, treatment of, 300 
Belladonna, use of — 
in enuresis, 295 
in epilepsy, 126 
m Parkinsomsm, 190 
Bell's palsy — 

aetiology, 261 
symptoms, 261 
treatment, 263 

Ben ben (see Neuntis, multiple) 

Birth injunes — 
cerebral, 292 
penpheral, 293 
epma], 293 


Bladder, disorders of (tu IVfictiintion) 
Braclual neuritis — 
aetiology, 273 

complicating serum therapy, 273 
symptoms, 273 
treatment, 274 
Broca's convolution, 48 
Bromide intoxieatioa— 
acttology, 274 
symptoms, 275 
treatment, 275 

Brown Saquard ayndromo 37, 39, 20S 
Bulbar pals}, chronic, 229 

(ms oUo llotor neurone disease) 


C 

Cachexia, pituitary, S3 
CarcinomA, metastatio — 
cerebral, 75 
spinal, 204 

Canes of the spme, 204, 203 
Cataplexy. 123 
Cauda equuuk— 
lOSiOQS of. 210 
Causalgia. 30, 270, 2S3 
CorebeUum— 

abscess of, 68>89 
ataxy in leaiozis of, 28-30 
symptoms o{ lesions cf, S&-30 
tumour of, 74, 78 
Cerebral throenbo phlebitis, ]I3 
Cerebrospinal fever— 

cereorospmal fluid in, 137 
epidemiology, 135 
pstbology, 137 
symptoms, 136 
treatment. 138 
Cerebrospinal fluid — 

colloidal gold reactions of, 167 
composition of, 53 
m dimminated sclerosis, 180 
in epidenuo encepbahlis, 149 
in head m]unes, 109 
m mtracramal abscess, 90 
m acuta leptomeningitis, 135, 137, 
138, 139 

m loc^ized meningitis, 90 
in momngo vascular syphilis, 156 
167 

m pobomyehtis, 144 
m polyneuritis, 245 
pressure of, 66-67 
Queckenst^t’s phenomenon of, 67, 
205 

m serous menmgitis, 139 
m spinal cord compression, 205 
m subarachnoid hemorrhage. 111 
in tabes 157 
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Cervical nb, 232 
aetiology. 233 
anatomy, 232 
diagnosis, 234 
eymptotos, 233 
treatment, 235 
Cervical spine — 
injuries of, 204 

Cervical sympathetic lesions of, 206, 
278 

Charcot’s joints, 170, 172, 237 
Charcot 8 triad, 183 

Chiasms, optic, lesions of, 42, 44, 
80 

Cholesteatoma, 88 
Chorea, Huntington's, 28 

involuntary movements in, 28 
Chorea, rheuznatio — 
aetiology, 192 
diagnosis, 194 
symptoms, 192 
treatment, 19S 
CliromatolysiB, 68 
Clonus, 18~10 

Colloidal gold reactions, 157-158 
Com^- 

alooholic, 101 
apoplectic, 93, 99 
diabetic, 101 

differeotial diagnosis of, 100 
m epilepsy, 119 
ux head tajunes, 198-200 
hypoglycaemic, 101 
in intracranial tumour, 72, 85 
m narcotic poisoning, 101 
in suharachnoid haemorrhage, 110 
Concussion, of brain, 197 
after-effects, 201 
symptoms, 198 
treatment, 202 
Confrontation penmefry, 335 
Congenital neuro syphiha, 176 
Contusion of br^ (see Concussion 
Convulsions (see alM Hpilepsy) 
m hypertension, 95 
m birth injuries, 293 
infantile, 121, 127 
in lead poisoning, 95, 2S3 
Cortex, cerebral, 48 
motor, 11, 48 
sensory, 39, 48 
visual, 43, 48 

Cracked pot sound, in skull, 74, 270 
Cramp— 

m cervical nb pressure, 234 
in polyneuntis, 248 
in sciatica, 270 
telegraphist’s, 308 
wnter’s, 307 

Cranio buccal pouch tumour, 79 


Chsis— 

hypertensive, 94 
oculogyne, 134 
tabetic, 170, 171. 173 
Crutch paralysis, 280 
Cntaneous refiexes (see Hcdexea) ]9, 
22 

Cfyclothymio temperament, 315 
C^ticercosis epilepsy, 124 


D 

Degeneration — 

reaction of, 30, 275 

fiubacuto combined, of the cord («;« 

Spinal cord) 

Wallenan, 243 
Dementia, paralytica — 
aetiology, 173 

cerebroapiniil fluid in, 157, 158 
diagnosis, 175, 318 
pathology, 159 
symptoms, 173 
treatment, 175 
presemle, 175 

Demyehnating diseases, 152, 185 
Depressive psychosis— 

^agnosia, 316 
symptoms, 315 
treatment, 320 

Oenuatitis artefacta, 325, 328 
Diabetes- 

coma m, 101 
insipidus, 56, 79 
neuritis m, 249 

Dicncepbslo hypophyseal mechanism, 54 
Diplegia, cerobtal — 
aetiology, 289 
pathology, 289 
symptoms, 269 
treatment, 200 
Diplopia, 238 

in intracramal aneurysm, 78, 110 
in chorea, 193 

ui ^ssonunated sclerosis, 179, 182 
error of projection m, 25T 
in head injunee, 201 
in subarachnoid haemorrhage, 110 
m acute leptomeningitis, 135, 135, 
140 

in 3f4aidro’s syndrome, 267 
m menmgo vascular syphilis, 160 
in oculomotor nerve lesions, 256 
m external rectus paralysis, 256 
in subdural hoematoma, 87 
m medullary thrombosis, 105 
m tabes, 170 

m trochlear nerve lesions, 260 
Diso, mtervertobral — ■ 

Rupture of, 268, 271 



INDEX 


812 


Pusommated acleroais— 
aetiology, 178 
couree, 6, 183 
diagnosta, 163 
pathology, 176 
prognosis, 162 

retrobulbar neiintia ID, 4, 17&, I83 
flytnptoms, 3, 176 
treatment, 183 

Dys&rthna {$ee Artieulation, duordera of) 
Pysph^a— 

in chronic bulbar palsy, 223 
Dystrophia adiposo gonitalLs, 81 
I^lrophia myotome*— 
aetiology, 224 
symptoms, 224 
treatment, 235 
Dystrophy, muscular, 232 
aetiologj, 222 
clinical types, 223-224 
diagnosis, 220 
pathology, 222 
■ymptoms, 222 
treatment, 22 


E 

Electrical reactions, 20, 203. 276 
ElectrO'eocephalogram, 116 
Electrotherapy, 293 
Embolism, cerebral, 93, 90 
aetiology, 90 
in cervical nb, 234 
symptoms, 03 
Encephalitis, epidemic, 148 
aetiology, 148 
diagnosis, IQl 
sequels, 160 
symptoms 143 
treatment, 161 
pcnaxiohs, 185 
post infective, 152 
suppurative, acute (fee Abscess) 
Encophmogrom, 84 
Encephalopathy, hypertensive, 64 
aetiology, 94 
diagnosis, 95 
symptoms, 94 
treatment, 36 
lead, 95 252 

aetiology, 252 
diagnosis, 95, 253 
pathology, 263 
symptoms, 253 
treatment, 254 
Enuresis, in children, 272 
Epilepsy, idiopathic, 114 
aetiology, 114 
age mcidence, 116 


Epilepsy, idiopathie — 
aura, 118 
automatism. 118 
diagnosis 121 
mhcntance, 114 
Jacksonian form, 120 
major attack 118 
minor attack, 117 
induence of pregnancy on, 
117 

prognosis, 124 
treatment, 125 
aymptomatie, 123 

aetiology, 116, 124, 123 
m hypertensive crisis, 05 
m hypoglycaemjc coma, 101 
m infantile hemiplegia, 290 
in lead poisoning, 353 
m subarachnoid lioemorrhage, 

no 

in mtracTAnial tumour, G9 
m vascular lesions of brain, 95, 
93 

Erbsaypluhtie paraplegia, 162 

Eupmzio centros— 
functions, 11, 40 
disorders, 40 

Examination of nervous system, scheme 
of, 334 

Exophthalmos, m rntracranial tomonr, 
78 

Extrapyromids) motor system, 10-11 
symptoms of ditorden of, 26 


F 

Facial hemispasm. 264 
Facial pahiy (*ee Bell's palsy) 

■Facio scapuio humct&l dystrophy- 
aetiology. 232 

differential diagnosis 230, 223 
prognosis, 224 
symptorns, 223 
treatment, 224 

Pointing attack (res Vasovagal ayncopc) 
Feven hystencah 298, 303 
Fibnliation, muscular, 30, 221 

in motor neurone disease, 227 
m muscular atrophy, 221 
in sciatica, 270 
aa an isolated symptom, 22L 
Fits (tee also Epilepsy) 

in hypertensive crises, 97 
bystencal, 121, 326 
udantile, 121, 127 
Jacksonian, 63, 120 
m lead eneeptialopathy, 36, 253 
in tumour, C9 
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Flexor epasms — 

m parapl^a m fiexioo, 25 
trestnient, 301 
Foot drop- 

in peroneal muscular atrophy, 225 
la peroneal nerve lesions, 285 
in polynevmtia, 244 
Fortification spectrum, 130 
Fnedreich’a disease, 218 
aetiology, 218 
diagnosis, 210 
pathology, 218 
symptoms, 218 
treatment, 219 
FrSlich’s syndrome, 81 
Fugue, hysterical, 326 


G 

General paralysis {tet Dementia para 
lytiea) 

Getuoulate herpes (w Belt's palsv, 133, 
154, 252 

GigantisiD) 65, 80, 82 
Oi^e pain, 206 
OUohlastoma, 71 
Glioma — 

pathology, 70 
symptomatology, 72 
GIosa^harTogeal oeunigia, 2C0 
Grand mal (see Epilepsy) 

Gamma, of brain, 69, 78, 168 


H 

Habit spasm- 
aetiology, 304 
diagnosis, 194, 304 
treatment, 304 

Haematoma, chronio subdural, 86 
aetiology, 86 
differential diagnosis, 91 
pathology, 87 
symptoms, 87 
treatment, 88 

Haematomyebo, 203 * 

Haemorrhage, cerebral, 90 
aetiology, 06 
symptoms, 99 
treatment, 109 
intracranial, of newborn, 270 
subarachnoid, 110 
aetiology, lO'J 
cerebrospinal fluid in. 111 
symptoms, 110 
troatroent. 111 
subdural (see Hocmatoma) 
spmal, 205 


Headache— 

difiorential diagnosis of. 65 
in migraine, 67, 131 
psychogemc, 65, 324 
in subarachnoid haemorrhag®, 110 
m tumour, 72 

Head injuries [see Concussion) 
Hemianopia— 

in chiasmal lesions, 42, 44 
m migraine, 130 
in pituitary tumimr. 44, 80 
in temporo sphenoidal lobe lesions, 
44, 73 

in lesions of visual pathways, 40-44 
Hemiplegia — 

aetiology (see Vascular disorders of 
brain) 

cbaracteia of, 23 
infantile, 290 
treatment, 299 
Herpes Zoster—- 
aetiology, l53 
geniculate, 153, 262 
ophibalmic, 153 
symptoms, 153 
treatment. 164 

Runtiogton’s chorea (see Cliorea) 
Hydrocephalus- 
aetiology, 291 
otitic, 90 
pathology, 291 
symptoms, 292 
treatment, 292 
Hypertension, essential, 94 
aetiology, 94 
cerebral cnsis, 94 
diagnosis, 95 
symptoms, 94 
treatment, 96 

Hypertensive crisis (ere Hypertension) 
Hy^rtonio solutions — 

m raised intracranial tension, 85 
Ilypoglyeaeinio coma (see Coma) 
Ry^pituitansm, 81 
Hypothalamus. 62-54 
Hypotonua (see Tone), 14, 28 
llyBten&, 320 

aetiology, 310, 321 
prognosis, 327 
somatio symptoms, 322-327 
treatment, 323 
Hj-steco epilepsy, 122 


1 

Incontmcnce (see Tilictuntion) 

Infections, acute, of nervous system, 
133 
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Injures o! brain, 107 
pathology, 197 
Byrnptomntology — 
in^odiate, lOS 
aftor-eCecta, SOI 
treatment, £02 
Intervertebral disc (ess Duo) 

Inunction, mcreunal, 1G3 
Inversion of mflexea (sta JieDe^») 
Involuntary movemcota {tee Itlovcmenta) 
Irritation sj'mptoins, 6 


K 

Kcnug’s sign, 90, 136, 136, 139 
Knee jctk, lG-17 
Kyplioscolioau— 

in Fncdrcieh’B disease, 218 
in muscular dystrophy, 223 
in aynngomyelia, 238 


L 

Landry's paralysu (sesK’ountu.moltirle) 
Lange's colloidal gold reaction, 167 
Lead poisoouig*— 
aetiology, 263 

(Ufforential diagnosis, 9t, 263 
encephalopathy, £63 
lead palsy, 263 
pathology, 252 
treatment. 234 
Leptomeningitis, acute, 133 
Benign oscptic, 130 
Cerebrospinal — 
aetiology, 135 
cerebrospinal Quid in, 137 
epidemiology, 136 
symptoms, 136 
treatment, 13S 

Lymphocytic (ste Benign aseptic) 
Pneumococcal, 138 
Pyogeiuc, 138 
Serous (res Benign aseptic) 
Syphilitic, aenta late Syphiha) 
I^berculous, 139 

cerebrospinal fluid m, 139 
diagnoaiB, 74 
pathology, 134 
symptoms, 74, 139 
Lightning pauu, 165 
Ldttlo'e disease (see Diplegia) 

Lorom syndrome, 83 
Lumbar puncture— 

(see also Cerebrospinal fluid) — 
indications for, 66 
method of, 57 


Jdaeulo— 

cortical representation, 43 
in hemionopio. 44 
Mosaage, indication for, 203 
hmitation of, 299 
SfeduUobloatoma— • 

differential diagnosu, 74 
pathology, 71 
symptoms, 74 
3I4m4re's syndmme, 266 
aetiology, 260 
diagnosu. 267 
symptoms, 260 
treatment, 207 
Meningioma- 
pathology, 70 
symptomatology, 70 
Meningitu (see eUo Leptomerungitu) 

pochymeoingitu hoemorrh^ca (see 
Chrome subdural lioematoma) 
serosa circumsenpta. 203 
typhdiiic, chrome (ste Syphilis) 
Memngocoeeal mcninptu, 136 
hleaingo myehtu (see Syptidu) 

" JJeniogo recidives,*’ 160 
Sferalgia porsestbeiico, 287 
liicrogba (see Keurogba) 

Uictimtion. duordm of, 39 
Migraine. 130 
aetiology, 130 
diagnosis. C7, 130 
symptoms, 130 
treatment, 131 
Miosis— 

in Argyll Boberteoa pupil. 107 
in narcotie pouonuig, 101 
m cervical sympathetic lesions, 105, 
£08 

MoUuscum fibrosum, 2SS 
Motor neurone disease — 
aetiology, 220 

amyotrophic lateral sclerosu, 227 
chrome bulbar palsy, 229 
clinical forma, S27 
diagnosis, 220, 230 
pathology, 226 

progressive muscular atrophy, 228 
tcsatiaeiU, 231 
Movements— 

associated, m hemiplegia, 6, 22 
involuntary, in athotoeis, 27 
in chorea, £8, 193 
closaiCcation of, 20 
in habit spasm, 231 
in paralysis ^tana, 27, 188 
as a “ release ” symptom, 6 
ocular, organization of, 46 
poralysiB of, 46 
voluntary, co ordination of, 11 
cortical representation of, 12 
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Movemente, voluntary — 

djBorders of, m cerebellar l^ons, 
28 

disorders of. in extrapyramidal 
lesions, 26 

disorders of, m upper motor 
neurone lesions, 20 
Muscular atrophy (see Atrophy) 
Muscular ngicLty (aea Rigidity) 

Mutism, hystencsl. 322 
Myasthenia gravis— 
aetiology, 240 
diagnosis, 241 
prognosis, 241 
symptoms, 240 
treatment, 241 
Myopathy (sea Dystrophy) 

Myotonia atrophica {ite Dystrophia 
myotomca) 

Myotonia pupil, 169 


N 

Narcolepsy, 123, 127 
Naaopbaryrix, tumours of, 7S 
Nerv^- 

abdueens, 71, 77, 257 
auditoty, 74, 247 
eircumilex. 278 

eraniat, common afieetioos of, 255 
facial, 71, 261 
femoral. 287 
glcssophsryageal, 260 
lateral cutaneous, of thigh, 287 
median, 282 
musculo cutaneous, 280 
musculospiral, 280 
oculomotor, 45, 163, 257 
olfactory, 256 
optic, 40, 67, 255 
peroneal, 285 
phrenic, 278 
popliteal 285 
sciatic, 269, 284 
to serratus anterior, 2S0 
spmaf, festoos of, 275~287 
tibial, 285 
tngemmal, 7], 258 
trochlear, 257 
ulnar, 283 
vagus, 104 
vestibular, 104, 247 
Nerve ccU — 

acute necrosis of, 6S 
chromatolyeia of, 53 
ischaemic coU change, 68 
Neuralgia — 

glossopharyngeal, 260 
posUhorpotic, 153 
tngemmal, 259 


Neuntis. brachial, 273 
aetiology, 268 
diagnosis, 273 
pathology, 268 
symptoms, 268, 273 
treatment, 274 
multiple — 

acute febrile, 244 
aetiology, 242 
alcohohe, 248 
arsemcal, 249 
ben ben, 242, 249 
deficiency factor m, 242 
diabetio. 249 
diphthentic, 246 
general considerations, 242 
I,andry’a paralysis, 244 
pathology, 243 
pink disease, 249 
symptoms, 243 
treatment, 250 
Optic (tee Paptlloedeina) 
retrobulbar, 256 
acute, 179 256 
aetiology, 256 
chrome, 256 

m disseminated sclerosis, 179- 
183 

in neuromyehtis optica, 185, 
256 

symptoms, 250 
sciatic— 

aetiology, 268 
diagnosis, 270 
symptomacio forms, 270 
symptoms, 269 
treatment, 271 
Neurofibromatosis, 283 
Neuroglia — 

astrocytes, 58 
microgha. 58 
oligodendrocytes, 58 
phagocytic activity of, 69 
reactions of, m disease, 68-60 
scavenger cells 69 
spider cells. 69 
Neuroma, 288 

Neuromyehtis optica, 165, 25Q 
Neurone— 

extrapyramidal— 
diMrders, 26 
functions, 13 
lower motor- 
functions. 13 
lesions, 30 
sensory — 

organization, 31 
lesions, 36 
upper motor — 
functions. 12 
lesions, 20~2S 
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“ Noirro recidivee ” 166 
Keuroeis [$te aUo Paychoneurosea) 
anxiety, 312 
obsessn-e, 333 
traumatic, 320 
Neurotropio virmoa, 141 
Nystagmus— 

m cerebellar leaiona, 29, 76 
in di^acTDmatod BcloTOsia, 180, 182, 
183 

in Fnedreich'e disease, 310 
in ]^I£nidro's syndrome, 206 


0 

Obsessive neurosis 332 
Ocular palsies, 266 
aetiology, 257 
conjugate, 40 
diSenn\ia\ diagnosis, 160 
supranuclear, 45 
symptoms, 45, 230 
treatment, SOS 

in intracranial aneurysm. 78, ilO 
in disseminated sclerosis, 179, 183 
in bead injunee, 201 
m acute leptomeningitis, 135. 136 
in medullary thmmbo&is, 104 
in myasthenia gram, 240 
m neura-erphilu, 160 
u tabes. 170 
Oculogyno crisis, ISO 
OIi(ro^adroglia(«u Neuruglia) 

Optic atrophy fees Atrophy) 
Osteo'orthropatby — 

in synngomyebs, 337 
m tabes, 170 


P 


Pachymeningitis — 

haemorrhasiea («e Baomatoma) 
syphibtic, 204 
Paget 8 disease— 
of spme, 204 
Pam — 

girdle, 206 

m peripheral nerve lesio 3® 
pathways for, 31-34 m 
psjcbogemc, 65, 301 
in tabes, 165 

in thalamic lesions, 39, 103 
m tngewunal neuralgia, 23J 
PapiUoedema — 
aetiology, 67 
appearances, 67 
in hypertensive crises, 93 


PapiUoedema — 

m lead encephalopathy, 01, 05 
m scute syphiLtlo meningitia. 160 
in spsco-occupymg lesions. 67 
vision in, CS 
Paraealliesiae, 36 

in disseminated sclerosis, 170, 181 
m subacute combined degeneration, 

in tabes. 165 
Paralysis, agitana— 

aetiology, 186 
diagnosis, 169 
pathology, 186 
symptoms, 167 
treatment, 100 

PamlysiB. bulbar chronic, 229 
Paralysis, diphtheritic (sea Neuritis) 
general \tee Dementia paralytica) 
hysteneal. 324 
infantile r«u Poliomyelitis) 
Para1>’Bis. ocular, 45 
Paraplegia, 21 

compression, 20t> 
congenital spoatic, 290 
in extension, 34 
in flexion, 25 

m total lesions o! cord, 26 ^ 
treotmcDt, 300 

Parkinson's diseaso (see Paralysis agitons) 
rarkiosomsm 150 
PcrcusstoD of skull 74 
Pcrfonting ulcer, 170. 173 
Penmefry, 335 

Penpheral neuritis (eeelCeuntts, multiple) 
Penpbetal refotence, 276 
Peroneal muscular atrophy, 225 
aetiology 223 
pathology, 225 
symptoms. 325 
treatment, 226 
Perseveration. 52 
Personabty changes — 

m intracranial abscess, 63 
m dementia paralytica 174 
in psychoneurosis, 310 
in depressive psychosis, 316 
m intracranial tumour, 63, 73 
Pea cavus, 207, 218 
Fink disease (eee Keuntis, multiple) 
Pituitary body, 62-54 
constitution of, 52-64 
diseases of, 55, 79 
functions of, 63-54 
relation to hypothalamus, 62-54 
tumours of, 79 
Pituitary tumour, 79 
Ordenon^, 79 
stalk tumour, 55 80 
symptoms, 53, 80 
Plexus, brachi^, lesions of, 277 
lumbosacral, lesions of, 2S4 
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Poliomyelitia, acute 141 
aetiology, 141 
cerebrospinal fluid m, 144 
clinical forms, 145 
diagnosis, 145 
epidemiology, 142 
pathology, 142 
prognosis, 145 
serum therapy, 146 
symptoms, 143 
treatment, 143 

Polyneuritis {see Neuntis, multiple) 
Porencephaly, 291 

Post-encephalitie Parkinsonism, 160 
Postural sense, 31 

loss of, m di&semmated sderosts, 
180-181 

loss of, in polyneuritis, 249 
loss of, in subacute combined 
degeneration, 204 
loss of, m tabes, 167, 172 
Pregnancy, influence of, in epilepsy, 
117 

inflnence of duseminated sclerosis 
on, 184 

Primary lateral sclerosis, 228 
ProgressiTe muscular atrophy [ttt Motor 
neurone duoase] 

Pseudobulbar palsy, 106 
Pseudohypertrophic dystrophy (sre Dys 
trophy, muscular) 

Fsyohoneuroses, 310 
Psychosis, depressive, 315 
polyneuntie, 249 
Ptosis — 

in cervical sympatbetio lesions 206, 
278 

in myasthenia gravu, 240 
mtaTOB, 170 
Pupil — 

Argyll Robertson, 167 
inequality of, 168 
irregulanty of, 168 
rmosis of, 168 
myotonic, 169 
hemionopic reaction of, 44 
^ogemo roenmgitu, 138 
Pyramidal tract, 13 
Pyrenal therapy, 175, 177 


Q 

Quadriplegia, 209 

Queckciatedl’s phenomenon, 67, 205 


R 

Radioersphy, of the skull, 83 
of the spine, SIO 
Rockhnghauscn’a disease, 288 


Reflexes — 

abdominal, 10 
ankle, 17 
Babinski, 22 
clonus, 16, 18 
corneal, 78 
cutaneous, 10 

extensor plantar [see Rabinaki) 
flexor plantar, 10 
tn hemiplegia, 22 
m h3ratena, 325 
in mjunes of cervical cord, 200 
mversion of, 18 209 
jaw jerk, 228 
knee jerk, 16, 18 
in lesions of cerebellum, 30 
m leaons of extrapyronudal sj^tem, 
27 

in lesions of lower motor neurone, 
30 

m }&stoa3 of upper motor neurone, 
22 

in acute meningitis, 135 
m motor neurone disease, 227 
in paraplegia lo-oxtensioo, 25 
m paraplegia in flexion, 35 
raiLal, mversion of. 18, 201 
reinforcement, 18 
stretch, 15 

tendon, physiology of, 15 
pupillary light reflex, 45, 167 
abolition of, 45, 1C7 
hemianopie reaction 45 
Release symptoms, 6, 20 
Retention of unae— • 
in apoplexy, 39, 109 
in spinal cord lesions, 39 
tidal drainage for, 301 
Retrobulbar neuntia [ses Neuntis) 
lUb (see Cervical nb) 

Rigidity, muscular — 

arteno sclerotic 106 
clasp kmfe, 21 
cog wheel, 27, ISO, 188 
le^ pipo, 27, 188 
Rinn5 s test, 265 
Rombeigism, 38, 167, 18I, 249 


S 

• Saturday night paralysis,” 201 
Scalenus anticus syndrome, 235 
Sciatica, 268 

aetiology, 26S 
diagnosis, 270 
pathology, 268 
aymptomatio forms, 271 
symptoms, 269 
treatment 5271 
Schizophioma, 317 
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Scloroau, amyotrophig lateral, 227 

disseminated (»et Disseminated 
sclerosis) 

pnmaiy lateral, 228 
Scoliosu in sciatica, 270 
Segmental localization — 
cutaneous, 206 
muscular, 206 
reflex, 18, 338 
Sensation — 

cutaneous segmentation, 2QS 
pam, 32 

paths m brain stem, 32 
paths in cerebral hemisphere, 32 
paths in spinal cord, 31 
postural, 31 
vibration, 31, 180 

Sensory system, organization of. 31 
disorders of, 36 
Serum therapy — 

complications of, 269. 273, 274 
m polimnyeUtia, 146 
Shock, cerebral, 6, 23 
spinal, 8, 26 

Sinus thrombosis, embolic, 112 
infective, 112 

Sposmodio laughter and weeping. 107, 
230 

Spasticity— 

clasp knife ngidity, 21 
in hemiplegu., 24 

in upper motor neurone lesions, 6, 


inparaplegia. 24. 26 
refleses u, 22 
Speech, function — 
acquisition of, 47 
cortical representation, 48 
disorders, 60-63 
organization, 39-44, 40-60 
scanning, 29, 182, 218 
Blurred, 174, 218 
Sphincters, disorders of— 
in cerebral lesions, 39 
m spinal cord lesions, 40 
m iLsseminated sclerosis, 180. 182 
in acute meningitis, 135, 139 
m tabes dorsalis, 166 
m frontal txuaour, 73 
Spinal cord- 

compression, 204 
pathology of, 205 
injnnee, 204 

subacute combined degeneration of. 


aetiology, 212 
diagnosis, 216 
pathology, 212 
symptoms, 213 
treatment, 216 
total transection, 25 


Spine— 

defonnitiee— 

m Friedreich's disease, 218 
In muscular dystrophy, 223 
u syringoroyelia, 238 
diseases, 201 
mjunes. 204 

Sprue, tropical, nervous signs in. 218 
Status epilepticus, 117, 119. 127 
Slretcb, as a refiex atirnuluB, 14 16 
Subacute combined d^cncration of the 
cord (srs Spinal cord) 
Subarachnoid haemorrhage («m 
S oemorrhago) 

Subdural hsematoma (get Hoomatoma) 
Sympathetic, cervical (get Cervical sym 
pathetio) 

Syndrome — 

Brown Seqnord, 37, 39 
cervical sympathetic, 203 
chiasmal. SO 
Fi«blich's, 81 

of spinal cord compressioo, in 
cerebrospinal Smd. 205 
scalenus onticus, 235 
tbalaoue, 39, 104 
Synergists, 14 

Syphilis, of the nervona system, 154 
amyotrophy b, 162 
Argyll Dobertson pupil is, 167 
ccr^rospinal fluid in, 156 
eoDgemlal, 176 
dementia paralytics. 173 
mvasioo of nervous system b, 165 
leeioDS of nervous system m, 168 
meniogO>VaBcuIar, IS9 
meungitis, 160 
meningo myelitis, 161, 163 
prognosis, 103 
treatment, 163 
vascular lesions m, 163 
optic atrophy b, 169 
tabes dorsolis, lit (get also Tabes) 
tabo paresis, 175 

Syringobulbia (tee Synngomyeha) 
Syringomyelia— 
aetiology, 235 
pathology, 236 
■ymptoms, 230 
treatment, 339 


T 


Tabes dorsalis, 164 
aetiology, 164 
pathology, 159 
prognosis, 171 
symptoms, 164 
treatment, 171 
Tabo paresis, 175 
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Telegraplust’s cramp (««« Cramp) 

Tendon reSexea (see oUt> Bedexes), 1&- 
18 

Thalamia ayndrome, 39, 104 
Thalamus, optic, 34, 39 
Thrombo phlebitis, cerebral, 112 
Thrombosis, cerebral, 96 
aetiology, 96 
diagnosis, 99 
pathology, 06 
prognosis, 102 
symptoms, 09, 103, 106 
treatment, 105 
venous, 112 

of posterior inferior cerebellar artery, 
104 

Thrombosts, emus, 112 
syphilitic, 98. 161 
Tics («ee Habit spasm) 

Tidal drainage, 301 
Time factor, m diagnosis, 3, 7 
Tinnitus, 265, 266 
Tissue Beactiona, 67 
Tone, muscle— 
abolition of— 

in cerebellar lesions, 28 
osseasmeat of, 14 
increase of, 21, 27 
nature of, 14 

TortiooUis, spasmodic, 305 
aetiology, 305 
prognosis, 306 
symptoms, 305 
treatment, 308 
Tract— 

eztrapyramida), 12 
mesial fillet, 32 
pyramidal, 12 
reticulospinal, 17 
rubrospinal, 13 
spmo tbalamc, 32, 36 
tecto Bpmal, 12 
vestibiilo Bpmal, 12 

Trauma (see olaa Spinal and head iniunes) 
as a factor in motor neurone diseaae, 
226 

as a factor m intracranial tumoor, 
69 

as a factor m “ traumatjo *’ neurosis, 
202, 311, 329 
Traumatic neurosis — 
aetiology, 202, 329 
symptoms, 330 
treatment, 331 
Tremor — 

in cerebellar lesions, 29 
in extrapyramidal lesions, 20 
bystoncal, 325 
mtention. 29, 163 
in paratyBis agitans, IS7 


Trigenunal, nerve, 258 
neuralgia, 259 
aetiology, 259 
course, 260 
diagnosis, 260 
symptoms, 259 
treatment, 260 
Tuberculoma of brain, 7&-86 
Tuberculous meningitis {see Leptomen 
iflgitm, acute) 

Tumour — 

latracranial, CD 

diagnosis, radiographical, 83 
epileptiform fits m, 69 
graeral symptoms, 65, 72, 76, 
76 

headache in, 65 
localizing syndromes, 73 
mental change m. 68, 72 
papiUoedema in. 67 
pathology, 70, 75, 76, 78 79 
pregnoBis, 84 
pulse rate in, 68 
treatment, 84 
epmal, 205 

cerebrospinal Suid m, 205 
compression of cord, SOS 
diagnosis, 208 
radiography in, 210 
treatment, 211 


U 

Ulcer, perforating, 170, 173 


V 

Vascular disorders of brain, 93 

(sreotso EmboLsm, haemorrhage and 
thrombosts) 

Vasovagal syncope, 04, 122 
diagnosis, 122 
symptoms. 123 

Venesection, m cerebral haemorrhage, 
109 

ui hypertensive crisis, 00 
Ventnculogram, 84 
Vertigo, 104 
Vibration sense, 31, 39 

abolition of, m disseminated scler* 
osis. 180 

subacute combmed degeneration, 
2U - 
ViBion — 

disorders of, 44 
orgaairation of, 40 
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defwrts of— 

in lesions of the chiasms. 44 
inleetona of the optic radiations 
44 

in lesions of the ontio tract. 44 
in loaiona of the temporo 
sphenoidal lobe, 44 
testing of, 333 
Visual pathways, 40 
Vitamin, deCciency factor in poly 
ncuntis S42 

therapy in polyneuniis, 25l 
therapy in organic nenous disease. 
301 

Vomiting — 

in cerebral haemorrhage, 00 
m epilepsy, 110 
m hyportenBion, 05 
in load noisorung, 233 
m Jl4nie»’a syndrome, 203 


Vomiting — 

** projectile,” 67 
m tumour, 67 


W 

tVassonnann reaction in neuro syphilis, 
157 

tVeber’s test, 263 
tVnst drojv— 

in hystena, 282 
in lead palsy, 253 
IQ musculospiral nerve lesions, 282 
u polynoontis, 244 
Writer's cramp (#ee Cramp) 

Word blindness (sm Speech function, 
disordm of) 

Word deafness (/r< Speecli function, 
disorders of) 


our, rusTsas zdisbchcs 



